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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series — the  Bulletin  and  the  Pi'oceedings. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series  of 
more  or  less  extensive  works  intended  to  illustrate  the  collections  of  the 
United  States  National  Museum,  and,  with  the  exception  noted  below, 
is  issued  separately.  These  bulletins  are  monographic  in  scope  and  are 
devoted  principally  to  the  discussion  of  large  zoological  and  botanical 
groups,  faunas  and  floras,  contributions  to  anthropology,  reports  of 
expeditions,  etc.  They  are  usually  of  octavo  size,  although  a  quarto 
form,  known  as  the  Special  Bulletin,  has  been  adopted  in  a  few  instances 
in  which  a  larger  page  was  deemed  indispensable. 

This  work  forms  No.  58  of  the  Bulletin  series. 

Since  1902  the  volumes  of  the  series  known  as  "  Contributions  from 
the  Xational  Herbarium"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  as  a  medium  of  publication  of  brief  original  papers  based  on 
the  collections  of  the  National  Museum,  and  setting  forth  newly  acquired 
facts  in  biology,  anthropology,  and  geology  derived  therefrom,  or  con- 
taining descriptions  of  new  forms  and  revisions  of  limited  groups.  A 
volume  is  issued  annually,  or  oftener,  for  distribution  to  libraries  and 
scientific  establishments,  and  in  view  of  the  importance  of  the  more 
prompt  dissemination  of  new  facts  a  limited  edition  of  each  paper  is 
printed  in  pamphlet  form  in  advance. 

Charles  D.  Walcott, 
Secretary  of  the  SmitJtsonian  Institution, 

Washington,  U.  S.  A.,  June  15,  1907. 


Digitized  by 


Google 


Digitized  by 


Google 


TABLE  OF  CONTENTS. 


Page. 

Table  of  contents v 

List  of  illustrations xi 

Preface xvn 

Herpetology  of  Japan  and  adjacent  territory 1 

Class  Amphibia 1 

Order  Caudata .' 2 

Suborder  Mutabilia 3 

Family  Cryptobranchidse 3 

Genus    1.  Megaiobatrachus 4 

I.  japonicus 6 

Family  Salamandridse 11 

Genus    2.  Tylototriton 12 

2.  andersoni 12 

Genus    3.  Diemictylus 15 

3.  pyrrhogaster 16 

4.  ensicauda 22 

Family  Ambystomida? 24 

Genus    4.  Hynobius 25 

5.  naevius 26 

6    leechii 29 

7.  nebulosus 30 

8.  peropus 32 

9.  nigrescens 34 

10.  lichenatus 36 

Genus    5.  Salamaxdrella 37 

II.  keyserlingii 37 

Genus    6.  Onychodactylus 42 

12.  japonicus 42 

Genus    7.  Gcomolge 47 

13.  fischeri 47 

Order  Salientia 47 

Suborder  Costata 50 

Family  Discoglossida? 50 

Genus    8.  Bombin a 50 

14.  orientalis 51 

Suborder  Linguata 54 

Family  Bufonidae 55 

Genus    9.  Bufo 55 

15.  formosus 60 

16.  smithi 64 

17.  sachalinensis 65 

18.  bufo  asiaticus 66 

19.  bufo  japonicus 69 

20.  raddei 70 

21.  melanostictus 72 


v 


Digitized  by 


Google 


VI  TABLE   OF   CONTENT8. 

Herpetology  of  Japan  and  adjacent  territory — Continued.  Pag« 
Class  Amphibia — Continued. 
Order  Salientia — Continued. 

Suborder  Linguata — Continued. 

Family  Hylida? 75 

Genus  10.  Hyla 75 

22.  arborea  japonica 76 

[arborea  immaoulata] 82 

23.  stepheni 84 

24.  ehinensis 86 

Family  Engystomidse 87 

Genus  11.  Microhyla 87 

*      25.  fissipes 88 

26.  okinavensis 89 

Family  Ranidae 92 

Genus  12.  Raxa: 93 

27.  nigromaculata 94 

28.  plancyi 101 

29.  okinavana 102 

30.  longicrus 104 

31.  holsti 105 

32.  japonica 107 

33.  temporaria 113 

34.  tsushimensis 116 

35.  amurensis 119 

36.  ijimae 121 

37.  rugosa 123 

38.  limnocharis 127 

39.  swinhoana 132 

40.  ishikawie 132 

41.  narina 134 

42.  namiyei 136 

43.  tigerina 139 

Genus  13.  Polypedates 143 

44.  schlegelii 145 

45.  viridis 147 

46.  owstoni 149 

47.  buergeri 150 

48.  eiffingeri 153 

49.  japonicus 155 

50.  leucomystax 157 

Tadpoles 159 

Introductory 159 

Key 161 

Class  Reptilia 161 

Order  Squamata 162 

Suborder  Sauria 162 

Family  Gekkonidse 164 

Genus    1.  Gekko 165 

1 .  japonicus 165 

Genus    2.  Ptychozoon 170 

2.  horsfieldii 170 


Digitized  by 


Google 


TABLE   OF   CONTENTS.  VII 

Herpetology  of  Japan  and  adjacent  territory — Continued.  Page. 
Class  Reptilia — Continued. 

Order  Squaaiata — Continued. 
Suborder  Sauria — Cantinued. 

Family  Gekkonidse — Continued. 

Genus    3.  Hemidactylus 172 

3.  frenatus 172 

marmoratus 175 

4.  bowringii 176 

Genus   4.  Cosymbotus 178 

5.  platyurus 178 

Genus    5.  Peropus 180 

6.  mutilatus 180 

Family  Aganiidse 182 

Genus    6.  Japalura 182 

7.  swinhonis 184 

8.  polygonata 188 

9.  mitsukurii 190 

Genus  ? 191 

species  ? 191 

Family  Scincidae 193 

Genus    7.  Eumeces 193 

10.  latiscutatus 195 

11.  latiscutatus  okada? 200 

12.  elegans 202 

13.  marginatus 205 

14.  chinensis 208 

15.  kishinouyei 210 

Genus    8.  Mabuya 213 

16.  longicaudata 214 

Genus    9.  Sphenomorphus 216 

17.  indicus 216 

Genus  10.  Leiolopisma 218 

18.  laterale 218 

Genus  11.  Lygosaurus 221 

19.  pellopleurus 222 

Genus  12.  Cryptoblepharus 225 

20.  boutonii  nigropunctatus 225 

Family  Lacertidae 228 

Genus  13.  Takydromus 229 

21.  dorsalis 229 

22.  septentrional  is 232 

23.  formosanus 235 

24.  smaragdinus 236 

25.  tachydromoides 238 

26.  amurensis 245 

27.  ?wolteri 247 

Genus  14.  Eremias 247 

28.  argus 248 

Genus  15.  Lacerta 251 

29.  vivipara 251 


Digitized  by 


Google 


VIII  TABLE    OF    CONTENTS. 

Herpetology  of  Japan  and  adjacent  territory — Continued.  Page. 
Class  Reptilia — Continued. 

Order  Squamata — Continued. 

Suborder  Serpentes 254 

Family  Typhlopida? 259 

Genus  16.  Typhlops 260 

30.  braminus 260 

Family  Natricidse 262 

Subfamily  Natricinse 263 

Genus  17.  Natrix 263 

31.  vibakari 266 

32.  tigrina 272 

33.  tigrina  lateralis. : 278 

34.  stolata 280 

35.  pryeri ■. 284 

36.  piscator 288 

37.  annularis 291 

38.  swinhonis 293 

Genus  18.  Achalinus 294 

39.  spinalis 297 

Subfamily  Homalopsinse • 299 

Genus  19.  Enhydris 300 

40.  plumbea 300 

41.  bennettii 302 

Genus  20.  Hurria 304 

42.  rynchops 304 

Subfamily  Coronellina? 306 

Genus  21.  Elaphe 307 

43.  carinata 308 

44.  rufwlorsata 310 

45.  schrenckii 313 

46.  dione 315 

47.  tteniurus 319 

48.  sehmackeri 322 

49.  climacophora 324 

50.  quadrivirgata 327 

51 .  conspieillata 334 

Genus  22.  Liopeltis 337 

52.  major 338 

53.  somioarinata 340 

54.  hermime 343 

Genus  23.  Ptyas 345 

55.  murosus 345 

56.  korros 348 

Genus  24.  Zamenis 349 

57.  spinalis 349 

Genus  25.  Zaocyh 352 

58.  dhumnades 352 

Genus  26.  Holarc  urs 353 

59.  formosanus 354 

Genus  27.  Dinodon 356 

60.  rufozonatum 358 

61.  rufozonatum  walli 364 


Digitized  by 


Google 


TABLE    OF    CONTENTS.  IX 

Herpetology  of  Japan  and  adjacent  territory— Continued.  Page. 
Class  Reptilia — Continued. 

Order  Squamata — Continued. 

Suborder  Serpentes — Continued . 
Family  Natricidse — Continued. 

Subfamily  Coronellinse — Continued. 
Genus  27.  Dinodon — Continued. 

62.  semicarinatum 366 

63.  septentrionale  ruhstrati 370 

64.  orientale 372 

Genus  28.  Calamaria 375 

65.  berezowskii 376 

66.  pfefferi 378 

Subfamily  Boigiiue 381 

Genus  29.  Boio a 381 

67.  kraepelini 381 

Genus  30.  Psammodynastes 383 

68.  pulverulentus 383 

Family  Elapidse 386 

Subfamily  Elapinse 386 

Genus  31.  Hemibungarus.  . . : 387 

69.  japonicus 387 

70.  boettgeri 389 

Genus  32,  Calliophis.  . 391 

71.  macclellandii 391 

Genus  33.  Naja 394 

72.  naja  atra 394 

Genus  34.  Bungarus 397 

73.  multicinctus 397 

Subfamily  Hydrinse 400 

Genus  35.  Laticauda 402 

74.  laticaudata 402 

[colubrina] 406 

75.  semifasciata 409 

Genus  36.  Emydocephalus 413 

76.  ijimse 413 

Genus  37.  Disteira 418 

77.  melanocephala 421 

[fasciata] 427 

[gracilis] 427 

78.  cyanocincta 428 

79.  godeffroyi 430 

[viperina] 434 

[Genus       Lapemis] 435 

[hardwickii] 435 

[Genus       Enhydrina] 437 

[valakadyn] 437 

Genus  38.  Hydrus 438 

80.  platurus 439 

Family  Cobridse 442 

Genus  39.  Coluber 443 

81.  berus 445 


Digitized  by 


Google 


X  TABLE    OK   CONTENTS. 

Herpetology  of  Japan  and  adjacent  territory — Continued.  Page. 
Class  Reptilia — Continued . 

Order  Squamata — Continued. 

Suborder  Serpentes — Continued. 

Family  Crotalidee 448 

Genus  40.  Agkistrodon     449 

82.  blomhoffii 457 

83.  blomhoffii  ?  affinis 461 

84.  blomhoffii  brevicaudus 463 

85.  blomhoffii  intermedins 464 

Genus  41.  Trimeresurus 465 

86.  mucrosquamatus 467 

87.  elegans 470 

88.  flavoviridis 475 

89.  okinavensis 479 

90.  gramineus 480 

Order  Testudinata 483 

Suborder  Atheae 485 

Family  Dermochelidte 485 

Genus  42.  Dermochelys 485 

91.  sehlegelii 485 

Suborder  Laminifera 488 

Family  Testudinidae 488 

Subfamily  Eniydime 488 

Genus  43.  Ocadia 489 

92.  sinensis 489 

Genus  44.  (lemmys 492 

93.  japoniea 492 

Genus  45.  Geoclemys 496 

94.  reevesii 497 

Genus  46.  Geoemyda 500 

95.  spengleri 501 

Genus  47.  Cyclemys 503 

96.  flavomarginata 503 

Family  Cheloniidaj 506 

Genus  48.  Caretta 507 

97.  olivacea 507 

Genus  49.  Chelonia 509 

98.  japoniea 509 

Genus  50.  Eretmochelys 511 

99.  squamosa 511 

Suborder  Chilotie 513 

Family  Trionyehidie 514 

Genus  51 .  Amyda 514 

100.  japoniea 515 

101 .  sinensis 524 

102.  sehlegelii 526 

103.  ?maaekii 529 

[Genus          Dooaxia] 530 

[subplana] 531 

llihliugraphy 533 

List  of  Japanese  and  Formopan  localities 545 

Explanation  of  plates 553 

Index 557 


Digitized  by 


Google 


LIST  OF  ILLUSTRATIONS. 


TEXT    FHit'KES. 

Figs.  1-6. — Tytoiotriton  andersoni.  1,  top  of  head;  2,  side  of  head;  3,  open 
mouth;  4,  section  of  tail  at  end  of  basal  third;  5,  hand;  6, 
foot 13 

Figs.  7-8. — Itieiniftylus  pyrrhogaster.     7,  underside  of  head;  8,  section  of  tail 

at  end  of  basal  third 17 

Figs.  9-15. — IHemictylus  ensicauda.  9,  top  of  head;  10,  side  of  head;  11,  un- 
derside of  head;  12,  open  mouth;  13,  hand;  14,  foot;  15,  sec- 
tion of  tail  at  end  of  basal  third 22 

Fig.  16. — Diagram  of  arrangement  of  vomerine  teeth  in  Onychodactylu*,  Sula- 

mandrella,  and  Geomolge 24 

Figs.  17-22. — Ifynobius  runrius.  17,  top  of  head;  18,  side  of  head;  19,  open 
mouth;  20,  section  of  tail  at  end  of  basal  third;  21,  hand;  22, 
foot 26 

Figs.  23-26. — Hynobius  nebuloxux.     23,  top  of  head;  24,  side  of  head;  25,  open 

mouth;  26,  section  of  tail  at  end  of  basal  third 30 

Figs.  27-32. — Ifynobiti*  nigrescent.  27,  top  of  head;  28,  side  of  head;  29,  open 
mouth;  30,  section  of  tail  at  end  of  basal  third;  31,  hand; 
32,  foot 34 

Figs.  33-38. — Salamandrella  keyserlingii.  33,  top  of  head;  34,  side  of  head; 
35,  open  mouth;  36,  section  of  tail  at  end  of  basal  third;  37, 
han<  1 ;  38,  foot 40 

Figs.  39-43. — Bombina  orientali*.  39,  top  of  head;  40,  side  of  head;  41,  open 
mouth;  42,  underside  of  right  hand  showing  nup.ial  excres- 
cences; 43,  foot 52 

Figs.  44-48. — Bufo  formosus.  44,  top  of  head;  45,  side  of  head;  46,  underside 
of  hand;  47,  underside  of  foot;  48,  up]>er  side  of  foot  to  show 
extent  of  web 61 

Figs.  49-52. — Bufo  bufo  a*ia1iai$.  49,  top  of  head;  50,  side  of  head;  51,  under- 
side of  hand ;  52,  underside  of  foot 67 

Figs.  53-57. — Bufo  raddei.     53,  top  of  head;  54,  side  of  head;  55,  open  mouth; 

56,  underside  of  hand;  57,  underside  of  foot 71 

Figs.  58-tfl. — Bufo  meianoMirtus,  58,  top  of  head;  59,  side  of  head;  60,  under- 
side of  hand;  61,  underside  of  foot 73 

Figs.  62-67. — Hyfa  artorm  j*i}xmica.  62,  top  of  head;  63,  side  of  head;  64, 
oj>en  mouth;  65,  underside  of  hand;  fltf,  top  of  finger,  side 
view;  67,  underside  of  foot 78 

Figs.  68-70. — Hyla  arhorea  jnjtonim,     68,  top  of  head;  69,  side  of  head;  70, 

underside  of  foot 80 

Figs.  71-75. — Mirrohyla  ohinarensis.     71,  top  of  head;  72,  side  of  head;    73, 

open  mouth;  74,  underside  of  hand;  75,  underside  of  foot...        90 

Figs.  76-80. — Bami  nigroumcuUtta.     76,  head  from  above;  77,  head  from  side; 

78,  open  mouth;  79,  underside  of  hand;  80,  underside  of  foot.        96 

Figs.  81-83. — Bwui  longitrn*.     81,  top  of  head;  82,  sid<*  of  head;  S3,  underside 

of  foot 104 

XI 


Digjtized  by 


Google 


XII  LIST    OF    ILLUSTRATIONS. 

Page. 

Fig.  84. — Rana  holsti.     Underside  of  left  hand 106 

Figs.  85-89.—  Rana japonica.     85,  top  of   head;  86,    side  of   head;    87,  open 

mouth;  88,  underside  of  hand;  89,  underside  of  foot 109 

Figs.  90-93. — Rana  temporaria.     90,  top  of  head;  91,  side  of  head;   92,  open 

mouth;  93,  underside  of  foot 114 

Figs.  94-98. — Rana  tsushimensis.     94,  top  of  head;  95,  side  of  head;  96,  open 

mouth;  97,  underside  of  hand;  98,  underside  of  foot 117 

Figs.  99-103. — Rana  ijimie.    99,  top  of  head;   100,  side  of  head;   101,  open 

mouth;  102,  underside  of  hand;  103,  underside  of  foot 122 

Figs.  104-106. — Rana  rutjosa.     104,  top  of  head;  105,  side  of  head;  106,  open 

mouth 124 

Figs.  107-110. — Rana  limnocharis.     107,  top  of  head;  108,  side  of  head;  109, 

underside  of  hand;  110,  underside  of  foot 128 

Figs.  111-116. — Rana  ishikawx.     Ill,  top  of  head;    112,  side  of  head;   113, 

open  mouth;  114,  underside  of  hand;  115,  underside  of  foot; 

116,  tip  of  digit 133 

Figs.  117-121.— Rana  narina.     117,  top  of  head;  118,  side  of  head;  119,  open 

mouth;  120,  underside  of  hand;  121,  underside  of  foot 135 

Figs.  122-125.—  Rana  namiyei.     122,  top    of   head;    123,  side    of  head;    124, 

underside  of  hand;  125,  underside  of  foot 137 

Fig.  126. — Rana  namiyei.     Open  mouth •. 137 

Figs.  127-131. — Rana  tiger  ina.     127,  top  of  head;  128,  side  of  head;  129,  open 

mouth;  130,  underside  of  hand;  131,  underside  of  foot 140 

Figs.  132-136. — Polypedates  schlegelii.     132,  top  of  head;   133,    side  of  head; 

134,  open  mouth;  135,  underside  of  hand;  136,  underside  of 

foot 145 

Figs.  137-141. — Polyj.edates  riridis.     137,  top  of  head;  138,  side  of  head;  139, 

open  mouth;  140,  underside  of  hand;  141,  underside  of  foot.       148 
Figs.  142-146. — Polypedates  buergeri.     142,  top   of    head;  143,  side  of    head; 

144,  open  mouth;  145,  underside  of  hand;  146,  underside  of 

foot 151 

Fig.  147. — Polypedates  eiffingeri.     Vomerine  teeth 154 

Figs.  148-153. — Polypedates  japonicus.     148,  top  of   head;  149,  side  of  head; 

150,  open  mouth;  151,  underside  of  hand;  152,  underside  of 

foot;  153,  tip  of  digit 155 

Fig.  154. — Open  mouth  of  tadpole  of  Rana  temporaria.     bo,  buccal  orifice; 

Ip,  labial  papilla;;  in',  upper,  in',  lower  mandible;  *',  series  of 

teeth  on  upj>er  lip;  t',  series  of  teeth  on  lower  lip 159 

Figs.  155-156. — Lower  view  of  tadpoles,  showing  location  of  spiraculum  and 

anal  opening.     155,  Discoglossoid  (costate)  toad;  156,  Hyla 

sp.,  spiraculum;  an.,  anus 160 

Figs.  157-159. — Mouth  of  tadpoles.     157,  Bombina  salsa;   158,  Hyla  arborea; 

159,  Bufobnfo 1 60 

Figs.  160-163.— Gekko  japonicus.     160,  top  of  head;   161,  side  of  head;  162, 

chin;  163,  underside  of  foot 167 

Figs.  164-166.— Ilychozoon   horsjifldii.     164,  side  of  head;   165,  underside  of 

right  hind  leg  and  foot;  166,  underside  of  tail,  middle  and 

.terminal  portions 171 

Figs.  l67-lf)H.—JIemidrctylus  frenatus  (type  of   //.  inornatus).     167,    side    of 

head;  168,  chin 173 

Figs.  WJ-l70.—Heiiiidactylus  bouringii.     169,  chin;  170,  underside  of  foot..       176 
Figs.  171-173.—  Peropus  mutilatus.     171,  side  of  head;  172,  chin;  173,  under- 
side of  foot 180 


Digitized  by 


Google 


LIST   OF   ILLUSTRATIONS.  XIII 

Page. 

Figs.  174-175. — Japalura  polygonata.     174,  top  of  head;  175,  side  of  head 189 

Fi^s.  176-178. — Head  shields  of  Scincid  lizards.  176,  side  view  of  head  of 
Leioloptima;  177,  upper  view  of  head  of  Leiolopisma;  178, 
upper  view  of  head  of  Emoia.  Gt,  chin-shields;  d,  disk  on 
lower  eyelid;  e,  ear-opening;/,  frontal; /n,  fronto-nasal;  fp, 
fron to-parietal;  i,  interparietal;  i7,  lower  labials;  I,  loreals;  lb, 
upper  labials;  m,  mental;  n,  nasal;  no,  nuchals;  p,  parietals; 
p/,  prefrontal;  pn,  postnasal;  r,  rostral;  sc,  supraciliaries;  sn, 
supranasal;  so,  supraocular;  t,  temporal 194 

Figs.  17^-180. — Eumeces  latiscutatus.    179,  side  of  head,  normal  postnasal;  180, 

underside  of  hind  foot 197 

Fig.  181 . — Eumeces  laiiseutatus  okadte.    Side  of  face 201 

Figs.  182-183.—  Eumeces  ele.gans.     182,  side  of  head;  183,  chin 2Q3 

Fig.  184. — Eumeces  marginatus.    Side  of  head 206 

Fig.  1H5. — Eumeces  chinensis.    Side  of  head 208 

Figs.  186-189.—  Eumeces  kishinouyei.     186,  top  of  head;  187,  side  of  head;  188, 

underside  of  head;  189,  underside  of  foot 211 

Figs.  190-192.— leiolopisma  laterale.     190,  top  of  head;  191,  side  of  head;  192, 

underside  of  head 219 

Figs.  193-195. — Lygosaurus  pellopleurus.     193,  top  of  head;  194,  side  of  head; 

195,  underside  of  head 223 

Figs.  196-198. — CryptoblepharUs  boulonii  nigropunctatus.      196,  top  of  head;  197, 

side  of  head;  198,  underside  of  head 226 

Figs.  199-202. — Takydromus  dorsalis.     199,  top  of  head;  200,  underside  of  head; 

201,  middle  of  back;  202,  inguinal  region 230 

Figs.  203-204. — Takydromus  smaragdinus.  203,  underside  of  head;  204,  in- 
guinal region 236 

Figs.  205-208. — Takydromus  tachydromoides.     205,  top  of  head;  206,  side  of 

head;  207,  underside  of  head;  208,  inguinal  region 240 

Figs.  209-212.— Takydromus  tachydromoides.     209,  top  of  head;  210,  middle  of 

back;-211,  top  of  head;  212,  chin-shields 242 

Figs.  213-216. — Takydromus  amurensis.    213,  top  of  head;  214,  side  of  head; 

215,  middle  of  back ;  216,  inguinal  region 246 

Figs.  217-219.— Eremuis  argus.    217.  top  of  head;   218,   side  of  head;   219, 

femoral  pores  and  anal  region 249 

Figs.  220-222.—  Lacerta  rinpara.     220,  top  of  head;  221,  side  of  head;  222, 

femoral  pores  and  anal  region 252 

Figs.  223-228. — Posterior  dorsal  vertebrae  of  snakes.  223,  back  view;  224, 
lower  view;  225,  side  view  of  vertebra  with  hypapophysis; 
226,  back  view;  227,  lower  view;  228,  side  view  of  vertebra 
without  hypapophysis 256 

Figs.  229-231. — Head    shields  of   Typhlops.    f,   frontal;  ip,   interparietal;  /, 
supralabials;  n,  nasal;  o,  ocular;  p,  parietals;  pf,  prefrontal; 
pro,  preoeular;  p(ot  postocular;   r,  rostral;  so,  supraocular.       259 
Fig*.  232-235.—  TypMops  braminus.     232,  top  of  head;  233,  side  of  head;  234, 

underside  of  head;  235,  tail 261 

Figs.  236-238. — Head  shields  of  a  natricid  snake,  cs',  anterior  chin-shields; 
c«a,  posterior  chin-shields;  /,  frontal;  il,  lower  labials;  in, 
internasals;  I,  loreal;  lb,  supralabials;  m,  mental;  n',  ante- 
rior nasal;  «a,  posterior  nasal;  p,  parietal;  pf,  prefrontals; 
pro,  preoeular;  pto,  postocular;  r,  rostral;  so,  supraocular; 
t,  temporals;  r,  ventrals 262 


Digitized  by 


Google 


XIV  LIST    OF    ILLUSTRATIONS. 

Figs.  239-241.—  Natrix  vihakari.     239,   top  of  head;    240,  side  of  head;    241, 

rostral  from  front 267 

Figs.  242-243.— Natrix  tigrina.     242,  top  of  head ;  243,  side  of  head 273 

Figs.  244-246.— Natrix  ttolata.      244,   top  of  head;    245,    side  of  head;    246, 

underside  of  head 2H1 

Figs.  247-249.—  Natrix  pryeri.      247,   top  of   head;    248,  side  of  head;    249, 

underside  of  head 284 

Figs.  250-252.— Xatrix  piscator.      250,   top  of  head;  251,  side  of  head;  252, 

underside  of  head 288 

Figs.  253-255. — Natrix  annularis.      253,  top  of  head;   254,  side  of  head;  255, 

rostral  from  front 292 

Fig.  256,  -  -Natrix  suinhonis.     Side  of  head 294 

Figs.  257-259. — Achat inus  spinalis.     257,  top  of  head;    258,  side  of  head;  259, 

underside  of  head 297 

Figs.  2W-262.—Enhydrisplnmbea.     260,  top  of  head;  261,  side  of  head;    262, 

underside  of  head 301 

Figs.  263-265.—  Enhydris  bennettii.     263,  top  of  head;    264,  side  of  head;   265, 

underside  of  head 303 

Figs.  266-268. — Elaphe  rarinata.     266,  top  of  head;    267,  side  of  head;    268, 

underside  of  head 309 

Figs.  269-271.— Elaphe  rufodormta.     269,  top  of  head;  270,  side  of  head;  271, 

underside  of  head 311 

Fig.  272.  — Elaphe  dione.     Top  of  head 317 

Figs.  273-274.— Elaphe  ttrnhmut.     273,  top  of  head;  274,  side  of  head 320 

Figs.  275-276. — Elaphe  xchmackeri.     275,  top  of  head;   276,  side  of  head 323 

Figs.  277-278. — Elaphe  elimacophora.     277,  top  of  head;  278.  side  of  head 325 

Figs.  279-281. — Elaphe  (ptarfrivirgata,  adult.      279,  top  of  head;   280,  side  of 

head;  281,  color  pattern  around  the  middle  of  the  body 329 

Figs.  282-283. — Elaphe  (piadrivirgala,   young.      282,   color   pattern  of  top   of 

head  and  neck;  283,  color  pattern  around  the  middle  of  the 

body 330 

Figs.  284-286. — Elaphe  coiiKpieillata.      284,   top  of  head,  with  color  pattern; 

285,  side  of  head ;  286,  underside  of  head 335 

Figs.  287-289.— Li<>i>eltis  major.      287,   top  of   head;    288,   side  of  head;    289, 

underside  of  head 339 

Figs.  290-L92.—  Liopelti*  semirarinata.      290,   top  of  head;    291,  side  of  head; 

292,  underside  of  head 341 

Figs.  293-21)5. — Liopeltis  winicnrinata.      293,  top  of  head;    294,  side  of  head; 

295,  underside  of  head 342 

Figs.  296-297. —  Liopeltis  hermiwr.     296,  top  of  head;  297,  side  of  head 344 

Figs.  298-300.— Ptyas  mnnwis  (type  of  trifrenatus).      298,  top  of   head;    299, 

side  of  head;  300,  underside  of  head 346 

Figs.  301-303.— /amen is  spinalis.     301,  top  of  head;   302,  side  of  head;    303, 

underside  of  head 350 

Figs.  304-306. — Holarchus  Jormosuinu*.     304,  top  of  head;    305,  side  of  head; 

306,  underside  of  head 355 

Figs.  307-309. — Dinodon  rttfozonatum  walli.      307,  top  of  head;   308,   side    of 

head ;  309,  underside  of  head 3(>4 

Figs.  310-311. — Dinodon  semicarinatum.     310,  top  of  head;  311,  side  of  head..       368 

Fig.  312. — Ctilanm ria  berezoirskii.     Top  of  head* 377 

Figs.  3\3-M6.—Calamariapfefferi.     313,  top  of  head;  314,  side  of  head;   315, 

underside  of  head;  316,  color  pattern  around  middle  of  body.  379 
Figs.  317-319. — Psammodynastes pnlrrrulentuH.     317,  top  of  head;   318,  side  of 

head;  319,  underside  of  head 384 


Digitized  by 


Google 


LIST    OF    ILLUSTRATIONS.  '    XV 

Page. 
Figs.  320-322. — Hemibungarus  boettgeri.     320,  top  of  head;  321,  side  of  head; 

322,  color  pattern  around  middle  of  body 390 

Figs.  323-324.— Calliophis  macclellandii.     323,  top  of  head;  324,  side  of  head..       392 
Figs.  325-327. — Bungarus  mvltieinetus.     325,  underside  of  head;  326,  side  of 

head ;  327,  top  of  head 398 

Figs.  328-330.—  Laticnuda   laticaudata.     328,  top  of  head;  329,  side  of  head; 

330,  underside  of  head 405 

Figs.  331-333. — Laticauda  semifasciala.     331,  top  of  head;  332,  side  of  head; 

333,  underside  of  head 41 0 

Figs.  334-337. — Emydocephalus  ijim<r.     334,  top  of  head;  335,  side  of  head; 

336,  underside  of  head;  337,  seutellation  at  middle  of  body. .       415 
Figs.  338-340. — Disteiro  melanoeephala.     338,  top  of  head;  339,  side  of  head; 

340,  rostral .-....." 422 

Figs.  341-344. — Disteira  melanoeephala.     341,  top  of  head;  342,  side  of  head; 

343,  underside  of  head;  344,  rostral 422 

Figs.  345-347. — Disteira  melanoeephala.     345,  top  of  head;  346,  side  of  head; 

347,  underside  of  head 423 

Figs.  348-350. — Disteira  melanoeephala.     348,  side  of  head;  349,  seutellation  at 

middle  of  body;  350,  side  of  tail 424 

Fig.  35 1 . — Disteira  cyanoeincta.     Side  view  of  head 429 

Figs.  352-354. — Disteira  godeffroyi.     352,  top  of  head;  353,  side  of  head;  354, 

underside  of  head 432 

Figs.  355-357. — Hydras  platvrus.     355,  top  of  head;  356,  side  of  head;  357, 

underside  of  head 440 

Figs.  358-360.— Coluber  beru*.  358,  top  of  head;  359,  side  of  head;  360,  un- 
derside of  head 446 

Fig.  361. — Poison  apparatus  of  a  Crotalid  snake.  Right  side,  a,  External 
pterygoid  bone  (ectopterygoid  or  transpalatine);  b,  internal 
pterygoid  bone  (entopterygoid) ;  c,  palatal  bone;  </,  maxil- 
lary bone;  e>  lachrymal  bone  ( prefrontal ) 449 

Figs.  362-3«4.—  Agkistrodon  blomhoffii.     362,  top  of   head;  363,  side  of  head; 

364,  underside  of  head 458 

Fig.  365. — Agkistrodon  blomhoffii  f  affinis.     Side  of  head 462 

Figs.  366-368. — Trimeresiirus  elegans.     366,   top  of   head;  367,  side  of   head; 

368,  underside  of  head 472 

Fig.  369. —  Trimeresurusflavoviridis.    Side  of  head 476 

Figs.  370-372. — Trimeresurus  gramineits.     370,  top  of  head;  371,  side  of  head; 

372,  underside  of  head 476 

Fig.  373. — Dermochelys  coriacea,  young.     Entire  animal  from  above 486 

Figs.  374-376. — Dermochclys  coriacea,    young.     374,  underside  of   shell;  375, 

side  of  head;  376,  underside  of  head 487 

Figs.  377-378. — Ocadia  sinensis.    377,  carapace;  378,  plastron 490 

Figs.  379-381. — Ocadia  sinensis.     379,  top  of  head;  380,  side  of  head;  381,  head 

from  front 491 

Figs.  382-383. — Clemmys  japonica.     382,  carapace ;  383,  plastron 493 

Fig.  384. — Clemmys  japonica y  young 495 

Figs.  385-386. — Geoclemys  reeresii.     385,  carapace;  386,  plastron : 498 

Figs.  387-388. — Geoclemys  reevesii.     387,  top  of  head;  388,  side  of  head 498 

Fig.  389. — Caretta  caretta,  young.     Entire  animal  from  above 508 

Figs.  390-392.—  CareUa  caretta,  young.     390,  shell  from  1m?1ow;  391,  head  from 

side;  392,  underside  of  head 508 

Figg.  393-395. — Chelonia  japonica,  young.    393,  entire  animal  from  above;  394, 

side  of  head;  395,  plastron 510     ^ 


Digitized  by 


Google 


XVI  LIST   OF   ILLUSTRATIONS. 

Page. 
Figs.  396-399.— Eretmochelys  imbricate.    396,    shell  from  below;  397,  top  of 

head;  398,  side  of  head;  399,  right  fore  flipper,  dorsal  view..  512 

Fig.  400.  —Eretmochelys  imbricata.     Shell  from  above 513 

Fig.  401. — Elements  of  the  trionychid  plastron,  showing  plastral  callosities, 
c,  commissure;  ep,  entoplastron;  epp,  epiplastron;  hp, 
hyoplastron;  hyp,  hypoplastron;  pa,  anterior  inner  process; 
pm,  median  process;  pp,  posterior  inner  process;  xp,  xiphi- 

plastron 518 

Figs.  402-403.—  Amyda  japonica.    402,  side  view;  403,  view  from  above 520 

Figs.  404-405. — Amyda  japonica.    404,  underside;  405,  side  of  head 521 

Fig.  406. — Amyda  schlegelii.     Side  view 522 

Fig.  407. — Amyda  schlegelii.     View  from  above 527 

Fig.  408. — Amyda  schlegelii.     XJnderside 528 

Fig.  409. — Amyda  schlegelii.     Side  view 528 

PLATES. 

Facing  page. 

I.  Sketch  map  of  Japan  and  adjacent  territory title  page 

II.  Diemictylus  pyrrhogaster.     ( From  Schlegel ) 16 

III.  Hynobins  nirvius;  II.  nebulosus.     ( From  Schlegel ) 26 

IV.  Hynobius  lichemttus;  II.  peropus;  H.  leechii.     (From  Boulenger) ...  32 
V.   Onychodactylu8Ja]>onicus;  Geomolgefischeri;  Salamandrella  keyserlingii. 

(From  Schlegel,  Boulenger,  and  Strauch) 42 

VI.  Onychodactylus  japonicus.     ( From  Schlegel ) 42 

VII.  Bombina  orientalis.     ( From  Boulenger) 50 

VIII.  Bufo formom8.     (From  Boulenger) 60 

IX.  Hyla  arborea  japonica;  II  chinensis.     (From  Boulenger,  Schlegel, 

andGuenther) 76 

X.  Rana  nigromaculata;  R.  rugosa.     ( From  Schlegel ) 96 

XI.  Rana  japonica ;  R.  amurensis.     (From  Schlegel  and  Boulenger) 108 

XII.  Polypedates  buergeri.     ( From  Schlegel ) 152 

XIII.  Gekko  japonicus.     (From  Schlegel) 166 

XIV.  Japalura  pohjgonata.     ( From  Boulenger) 188 

XV.  Eumeces  latiscutatus.     (From  Schlegel) 194 

XVI.  Mabuya  longicaudata.     { From  Fischer ) 214 

XVII.  Sphenomorphufiindicus;  Lygosaurus pelloplevrus.     (From Boulenger).  216 

XVIII.   Takydromus  tachydromokles.     ( From  Schlegel ) 240 

XIX.  Xatrlc  tigrina.     ( From  Temminck  and  Schlegel ) 272 

XX.  Xatrij pryeri.     ( From  Boulenger) 284 

XXI.  Efaphe  auadririrgata.     ( From  Temminck  and  Schlegel ) 328 

XXII.  Laticauda  semifasciata.         (From  Temminck  and  Schlegel) 408 

XXIII.  Disteria  melanocephala.      (From  Boulenger) 420 

XXIV.  Lapemis  hardirickii.     (From  Jan) 434 

XXV.  Enhydrina  valakadyn.     ( From  Jan ) 436 

XX  VI.  Agkistrodon  blomhojffii.     (From  Temminck  and  Schlegel ) 456 

XX VII.   T,  imeresurus  flavoviridi*.     ( From  Hilgendorf )  476 

XXVIII.  Qcadia  sinensis.     ( From  Gray ) 490 

XXIX.  Clemmys  japonica.     ( From  Schlegel ) 492 

XXX.  (ieoclemys  revesii.     ( From  Gray ) 496 

XXXI.  Geoemyda  spengleri 500 

XXXII.  Geoemyda  spengleri 600 

XXXIII.  Cyclemys  fiaromarginata.     (From  Guenther ) 504 

XXXI V.  Caretta  olivacea.     ( From  Eschscholtz  506 

XXXV.  Amyda  japonica.     Young 522 


Digitized  by 


Google 


PREFACE. 


The  present  work  is  the  result  of  a  critical  study  of  more  than  1,500 
specimens  from  Japan  and  its  dependencies,  as  well  as  from  portions 
of  the  adjacent  territory  on  the  mainland  of  eastern  Asia.  By  far  the 
larger  number  are  contained  in  the  herpetological  collection  of  the 
United  States  National  Museum,  and  in  addition  to  these  I  have  had 
here  in  Washington  for  direct  comparison  the  extensive  collections  of 
the  Science  College  Museum  of  the  Imperial  University  in  Tokyo. 
For  this  privilege  I  wish  to  express  my  sincere  gratitude  to  the  authori- 
ties of  the  university,  and  most  especially  to  Prof.  Isao  Ijima,  in  whose 
immediate  charge  these  collections  are.  Thanks  to  the  kindness  of 
Prof.  C.  Ishikawa,  I  have  also  had  some  specimens  belonging  to  the 
Imperial  Museum  in  Tokyo.  Moreover,  it  was  my  good  fortune  dur- 
ing two  brief  visits  in  Tokyo  in  1896  and  1897  to  be  able  to  examine 
there  a  number  of  specimens  in  the  two  institutions  mentioned. 

The  American  museums  are  not  rich  in  material  from  the  countries 
covered  by  this  work,  but  several  important  specimens  are  preserved 
in  the  museum  of  the  Philadelphia  Academy  of  Sciences,  and  the  col- 
lections made  by  Doctors  Furness  and  Heller  in  the  Riu  Kiu  Islands 
are  deposited  in  the  Wistar  Institute,  Philadelphia.  A  few  specimens 
collected  by  Mr.  Olinger  in  Korea  are  in  the  museum  of  the  State  Uni- 
versity of  Michigan.  For  permission  to  study  this  material,  I  am 
greatly  indebted  to  the  authorities  of  these  institutions. 

It  would  have  been  impossible  to  prepare  the  present  volume  with- 
out an  examination  of  the  important  material  of  types  and  other 
specimens  contained  in  the  various  museums  of  Europe.  I  need  only 
mention  Leiden,  where  the  material  brought  home  by  Buerger  and  Von 
Siebold,  and  upon  which  Schlegel  and  Temminck  based  their  account 
of  the  reptiles  and  batrachians  in  the  Fauna  Japonica,  is  preserved, 
and  the  British  Museum  with  its  vast  material  and  numerous  types. 
It  has  been  my  privilege  during  three  visits  to  Europe  to  study  these  and 
numerous  other  collections  in  various  cities,  and  it  gives  me  particular 
pleasure  to  acknowledge  with  sincere  thanks  the  liberality  of  the 
authorities  of  the  Smithsonian  Institutition  and  the  National  Museum 
in  enabling  me  to  undertake  these  visits  for  that  specific  purpose. 
It  was  thus  possible  for  me  to  study  the  collections  in  the  Hamburg 
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Museum  of  Natural  History  brought  home  by  Lenz,  Warburg,  and 
Dieckmann  from  the  Riu  Kiu  Islands  and  Amurland;  in  the  Museum 
Senckenbergianum,  Frankfort  on  the  Main,  the  depository  of  Bern- 
hard  Schmacker's  collection  from  China  and  the  Riu  Kiu  Islands;  in 
Stockholm's  Riksmuseum  where  are  the  Japanese  collections  made  by 
Dr.  Osc.  Nordquist  during  the  Vega  expedition;  and  in  the  museums 
of  Bergen  and  Christ iania,  some  highly  important  collections  from 
Formosa.  To  the  directors  and  curators  of  all  these  institutions  I 
wish  to  extend  my  thanks  for  facilities  and  assistance  received. 

The  material  in  the  United  States  National  Museum  consists  of 
some  very  important  collections.  Only  a  few  specimens  from  the 
Perry  expedition  which  opened  Japan  to  foreign  intercourse  are  still 
in  existence;  there  were  probably  not  very  many  to  start  with.  The 
next  expedition,  the  Rodgers  North  Pacific  Exploring  Expedition,  of 
which  Dr.  W.  Stimpson  was  the  naturalist,  secured  rather  large  col- 
lections, and  these  were  reported  upon  by  Doctor  Hallowell.  Unfor- 
tunately, he  died  before  the  printing  of  the  report,  the  editing  of  which 
was  intrusted  to  Dr.  E.  D.  Cope,  then  quite  young  and  inexperi- 
enced. Many  new  species  were  described,  but  the  descriptions  were 
very  deficient  and  the  whole  publication  was  marred  by  numerous 
serious  errors  and  lapses.  A  large  number  of  the  specimens  are  lost, 
many  were  apparently  never  returned  to  the  museum,  while  the  few 
that  are  left  have  suffered  from  neglect  and  most  of  them  are  in  poor 
condition.  With  their  aid,  however,  and  that  of  Doctor  Stimpson's 
manuscript  field  catalogue,  which  is  still  in  existence,  I  have  been 
enabled  to  straighten  out  many  dubious  questions.  Of  later  note- 
worthy collections  made  for  the  museum,  or  acquired  by  it,  I  may  men- 
tion the  excellent  material  gathered  by  my  late  friend  Pierre  Louis 
Jouy  in  Japan  and  Korea.  Doctor  Ferrebee  also  sent  in  some  speci- 
mens from  the  latter  country.  During  my  visit  to  Japan  in  1896,  as 
one  of  the  Fur  Seal  Commissioners,  I  was  enabled  to  secure  numerous 
specimens  of  the  commoner  species  from  the  surroundings  of  Yoko- 
hama. One  of  the  most  extensive  and  valuable  collections  of  reptiles 
and  batrachians  was  made  by  Dr.  Hugh  M.  Smith,  United  States 
Deputy  Fish  Commissioner,  in  1901,  in  southern  Japan,  especially  in 
the  Island  of  Shikoku,  hitherto  almost  unknown  herpetologically. 
Dr.  S.  Nozawa,'  of  the  Agricultural  College,  Sapporo,  has  presented 
to  the  museum  an  excellent  collection  of  Yezo  reptiles.  In  1904  the 
National  Museum  acquired  from  Mr.  Alan  Owston  his  splendid  col- 
lection of  Japanese  reptiles  embracing  large  series  of  species  from 
Hondo,  the  central  and  southern  groups  of  the  Riu  Km  Islands 
and  from  Formosa.  Finally,  the  Science  College  of  the  Imperial 
University  in  Tokyo  has  presented  to  the  IT.  S.  National  Museum  a 
valuable  set  of  duplicates  of  Japanese  and  Formosan  reptiles. 
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PREFACK.  XIX 

The  territory  embraced  in  the  present  work  (see  Plate  I)  consists 
of  what  is  known  as  Japan  proper — i.  e.,  the  four  main  islands  and 
their  immediately  adjacent  islets,  the  Riu  Kiu  Archipelago,  Formosa, 
the  Bonin  Islands,  Korea,  Sakhalin,  Amur  land,  and  the  Russian  Coast 
Province,  as  well  as  the  Chinese  provinces  of  Manchuria  and  Pechili. 
A  few  species,  mostly  marine  snakes,  not  hitherto  recorded  from 
within  this  territory  have  been  included  because  of  the  probability 
of  their  occurrence;  but  these  have  been  inclosed  in  brackets. 

Analytical  keys  for  the  easy  and  sure  identification  of  the  groups 
and  species  are  provided.  It  must  be  understood,  however,  that 
reptiles  and  batrachians  are  often  subject  to  individual  variation  far 
in  excess  of  the  true  specific  (or  subspecific)  and  even  generic  limits. 
In  all  cases,  therefore,  the  specimens  should  be  compared  with  the 
detailed  descriptions.  These  are  not  generalized  diagnoses,  however, 
but  minute  descriptions  of  individuals,  the  deviations  of  other  speci- 
mens under  observation  being  noted  under  the  heading  "Variation." 
In  selecting  specimens  for  description  or  for  illustration  I  have  chosen 
individuals  collected  inside  the  territorial  limits  of  this  work  whenever 
possible.  Preferably  the  type-specimen  has  been  described,  or,  if  not 
available,  a  specimen  from  the  type-locality  or  from  the  nearest 
locality  to  that  of  the  type.  If  more  than  one  specimen  of  this 
character  were  avaliable,  the  one  showing  the  species  in  its  typical 
and  normal  development  has  been  selected. 

Full  synonymy  of  each  genus  and  species  has  been  given,  with 
references  to  nearly  all  the  published  records  of  the  species  within 
the  territorial  limits.  At  the  end  a  bibliography  is  provided,  giving 
full  titles  of  publications  specifically  referring  to  the  herpetological 
fauna  of  the  territory. 

Special  attention  has  been  given  to  the  geographical  distribution 
of  the  various  forms.  Unfortunately,  a  large  number  of  specimens 
in  the  old  collections  are  credited  to  "Japan,"  or  "Loochoo,"  or 
"Formosa,"  without  further  particulars,  and  a  good  many  others 
have  wrong  localities  attached  to  them.  Much  critical  work  has  been 
done  to  clear  the  records  in  the  latter  cases.  Nevertheless,  the  range 
<»f  very  many  species  is  as  yet  only  very  imperfectly  known.  Large 
portions  of  the  territory  included  are  still  unexplored,  and  many  islands 
are  as  yet  unvisited  by  a  scientific  collector.  With  regard  to  the 
vertical  distribution,  it  is  known  only  imperfectly  in  the  great  majority 
<>f  cases.  To  help  resident  and  visiting  naturalists  remedy  these 
defects  in  our  knowledge  this  work  has  been  largely  undertaken.  It 
^as  at  first  intended  to  accompany  this  account  by  a  general  tabula- 
tion of  the  geographical  distribution  of  the  various  forms  and  a  full 
'ta'ussion  of  their  origin  and  dispersal,  but  this  will  be  treated  of 
*>y  the  author  in  a  separate  paper. 
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XX  PREFACE. 

With  regard  to  the  nomenclature  of  families,  genera,  and  species, 
the  author  adheres  strictly  to  the  "  International  Rules  of  Zoological 
Nomenclature"  adopted  by  the  International  Congresses  of  Zoology.0 
Changes  in  nomenclature  necessitated  by  these  rules,  therefore, 
must  not  be  laid  to  any  desire  of  the  author  to  alter  names,  but  to 
the  necessity  of  conforming  strictly  to  the  laws  now  generally  accepted 
by  the  working  zoologists  of  the  world.  As  for  my  guiding  principle 
in  selecting  group  names  higher  than  families,  see  pages  48  to  49. 

It  has  not  been  found  expedient  to  accompany  this  work  by  a  map 
of  the  region  giving  the  various  localities  mentioned,  since  good  maps 
of  Japan  and  adjacent  territory  are  nowadays  easily  available.  The 
different  names  employed  in  the  literature  and  on  the  maps  for  the 
same  localities  and  the  often  radically  different  spelling  of  the  same 
names  have  made  necessary  a  synonymical  and  briefly  descriptive 
list  of  Japanese  localities  which  will  be  found  at  the  end  of  the  book. 

In  the  preparation  of  the  present  work  the  author  has  received 
kind  assistance  from  many  friends  and  colleagues  which  he  wishes 
to  acknowledge  with  gratitude.  First  of  all,  he  must  mention  his 
Japanese  friends  connected  with,  the  Imperial  University  in  Tokyo, 
Professor  Mitsukuri,  Professor  Ijima,  Professor  Ishikawa,  and  Mr. 
Namiye.  To  Dr.  G.  A.  Boulenger,  British  Museum;  Dr.  O.  Boettger, 
Senckenberg  Museum;  Doctors  Kraepelin  and  Pfeffer,  Hamburg 
Museum;  Doctor  Jentink,  Leiden  Museum;  Dr.  E.  Loennberg,  Stock- 
holm Museum;  Dr.  R.  Collett,  Kristiania  Museum;  and  Messrs.  Wit- 
mer  Stone  and  Rehn,  Philadelphia  Academy  of  Sciences,  he  is  in- 
debted for  loan  of  specimens,  much  information,  and  numerous 
courtesies. 

Most  of  the  outline  drawings  illustrating  the  text  have  been  pre- 
pared by  Mr.  R.  G.  Paine. 

The  plates  are  mostly  reproductions  of  important  illustrations, 
more  or  less  inaccessible  to  those  for  whom  this  work  is  chiefly 
intended.  Very  often  these  illustrations  represent  type-specimens, 
and  in  nearly  every  instance  are  based  on  specimens  collected  in  the 
region  covered  by  this  work.  The  expensive  Fauna  Japonica  is 
long  since  out  of  print,  and  the  reproduction  of  the  best  figures  from 
this  classic  will  be  welcome  to  the  majority  of  the  students  of  Japanese 
herpetology. 

For  the  original  drawings  of  two  of  the  plates  (Plates  XXXI- 
XXXII)  I  am  under  great  obligations  to  Prof.  Isao  Ijima. 

a Ragles  International os  de  la  Nomenclature  Zoolo^iquc  adoptees  par  les  Congree 
Intemationaux  <le  Zoulogie.    .{Paris,  F.  R.  de  Rudcvul,  Kditeur,  1905.     8™.     64  pp.) 
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HERPETOLOGY  OF  JAPAN  AND  ADJACENT 

TERRITORY. 


By  Leonhard  Stejneoer, 
Curator}  Division  of  Reptiles  and  Batrachians,  U.  S.  National  Museum. 


INTRODUCTION. 

Until  a  comparatively  recent  date  reptiles  and  amphibians  were 
generally  considered  members  of  the  same  class,  intermediate  between 
the  old  class  Pisces  and  the  birds.  True,  the  Amphibia  were  elevated 
to  class  rank  early  in  the  last  century,  but  the  proposition  was  not 
generally  accepted  until  the  subdivision  of  the  vertebrates  into 
Anamnia  and  Amniota  had  been  gaining  ground.  It  is  now  generally 
conceded  that  the  Amphibia,  or  Batrachia,  as  they  are  often  called, 
are  more  nearly  allied  to  the  fishes,  and  the  reptiles  more  so  to  the 
birds  than  the  two  classes  are  among  themselves,  some  authors  even 
going  so  far,  and  not  without  good  reasons,  as  to  include  the  reptiles 
with  the  birds  in  the  same  class,  Monocotylia.  Yet,  chiefly  for  the 
same  reasons  which  cause  the  Lancelets  and  the  Lampreys  to  be 
embraced  with  the  true  fishes  in  the  term  "  ichthyology/ '  the  old 
name  for  the  study  of  the  compound  class  Amphibia  or  Reptilia, 
"  herpetology,"  is  still  in  common  use,  and  in  faunistic  works,  like  the 
present,  the  two  classes  are  usually  treated  of  together. 

Class  AMPHIBIA. 

1758.  Amphibia  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  194. 

1802.  Batrachia  Macartney,  in  Ross's  Translat.  Cuvier's  Lect.  Comp.  Anat., 

I,  tab.  in. 

1803.  Batrachii  Daudin,  Hist.  Nat.  Rept.,  V,  tab.  p.  8. 

1806.  Batracii  Dum£ril,  Zool.  Anal.,  p.  90. 

1807.  CalamitsR  Link,  Beschr.  Nat.  Samml.  Rostock,  II,  p.  53. 

1813.  Achelata  Fischer,  Zoognosia,  3  ed.,  I,  p.  57. 

1814.  Ranacea  Wilbrand,  Classif.  Thiere,  p.  117. 

1820.  Nuda  Hemprich,  Grundr.  Naturg.,  p.  111. 

1821.  Dipnoa  Leuckart,  Isis,  1821,  Litt.  Anz.,  p.  259. 

1847.   Malacopoda  Mayer,  Rheinl.  und  Westphal.  Verhandl.,  VI  (p.  177). 
1855.   Psiloderma   van    der  Hoeven,  Handb.  Dierk..  2   ed.,  II,  p.—  ;  Handb. 
Zool.,  II,  p.  251. 
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The  amphibians,  or  batrachians,  as  they  are  also  called,  are  anam- 
niote,  archsecraniate,  and  stomatophysous  vertebrates  possessing  a 
well-developed  skull  provided  with  a  lower  jaw  and  articulating  with 
the  vertebral  column  by  means  of  two  occipital  condyles;  limbs,  when 
not  atrophied,  consisting  of  humerus  or  femur  followed  by  two  propo- 
dials  (radius  and  ulna,  tibia  and  fibula),  metapodials  (carpals  and 
metacarpals,  tarsals  and  metatarsals),  and  digits  (phalanges);  heart 
with  three  chambers;  internal  nares;  respiration,  at  least  during  part 
of  life,  by  means  of  gills;  skin  naked.  Young,  usually  after  leaving 
egg,  undergoes  a  metamorphosis. 

The  term  "Batrachia,"  usually  applied  to  this  class,  has  to  be 
rejected  and  "Amphibia" accepted,  since  it  has  been  shown  that  the 
former  name  originally  applied  only  to  the  order  of  tailless  frogs,  and 
that  consequently  it  is  a  synonym  pure  and  simple  of  the  much  older 
term  Salientia.0 

The  class  includes  three  recent  orders,  namely,  the  Caecilians 
(Apoda),  the  Salamanders  (Caudata),  and  the  Frogs  (Salienta).  Of 
these  only  the  two  latter  orders  are  represented  within  our  present 
limits. 

Order    CAUDATA. 

1806.  Caudati  Dum^ril,  Zool.  Anal.,  p.  94. 

1811.   Caudata  Oppel,  Ordn.  Rept.,  p.  72. 

1813.   Urodeli  Fischer,  Zoognosia,  3  ed.,  I,  p.  58. 

1820.  Gradientia  Merrem,  Syst.  Amph.,  p.  166. 

1825.    Urodela  Latreille,  Fam.  Nat.  Regne  Anim.,  p.  105. 

1828.   Cercopi  Waoler,  Isis,  1828,  p.  859. 

1833.  Sozura  van  der  Hoeven,  Handb.  Dierk.,  II,  Pt.  2,  p.  304. 

1835.  Homomorpha  Fitzinoer,  Ann.  Wien.  Mus.,  I,  p.  107. 

1838.    Urophora  Hogg,  Mag.  Nat.  Hist.  (n.  s.),  Ill,  p.  270. 

1855.  Saurobatrachi  van  der  Hoeven,  Handb.  Dierk.,  2  ed.,  II,  p.  461. 

1857.  Delesura  Jan,  Cenni  Mus.  Milan.,  p.  54. 

This  order  is  often  called  Urodeles  or  Urodela,  and  Dum6ril  (Zoo- 
logie  Analytique,  1806)  is  quoted  as  authority.  This  is  a  mistake, 
however,  for  Dum^ril  only  uses  the  French  term  "  Urodeles/7  add- 
ing in  parentheses  the  Latin  word  by  which  he  designates  the 
group,  namely,  Caudati.  From  an  inspection  of  page  94  this  is  plain 
enough,  but  to  clinch  the  matter  one  needs  only  examine  the  two 
indexes  at  the  end  of  the  book,  the  "  Table  Fran^aise"  containing  the 
word  " Urod&les"  (p.  330),  and  the  "  Table  Latine"  the  Caudati 
(p.  333).  The  Latin  forms  "Urodela"  and  "Urodeles"  have  been 
introduced  much  later  by  other  authors. 

This  order  may  be  divided  into  three  suborders,  viz,  the  Mudpup- 
pices  (Proteida),  the  Sirens  (Meantes),  and  the  true  Salamanders 
(Mutabilia),  only  the  latter  being  found  in  the  territory  here  included. 


a  See  Stejneger,  Science  (n.  e.),  XX,  Dec.  30,  1904,  pp.  924-925. 
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Suborder  MUTABILIA. 

1820.  MutabUia  Merrem,  Syst.  Amph.,  p.  166. 

1820.  Salamandrx  Goldfusz,  Handb.  Zool.,  II,  p.  129. 

1828.  Morphuromolgsri  Ritgkn,  Nova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  277. 

1828.  Molgx  Rttgkn,  Nova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  277. 

1832.  Dnotremata+Salamandrina  Mubllbr,  Isis,  1832  (p.  504). 

1831.   Urodda  Bonaparte,  Saggio  Distrib.  Met.,  p.  77. 

1840.  Devretremata+Aptonobrarichiata  Leuckart,  Froriep's  Neue  Notizen,  XIII, 

p.  20. 
1866.  Sozwra  Harckel,  Gen.  Morphol.,  II,  p.  cxxxi. 
1866.  Caducibranckiata  Cope,  Journ.  Phila.  Acad.  Sci.,  VI,  Pt.  1,  p.  102. 
1889.  Pseudosauria  Cope,  Amer.  Natural.,  XXIII,  1889,  p.  861. 

In  the  true  salamanders  we  recognize  two  superfamilies,  viz,  the 
Amphiumoide®  and  the  Salamandroidese.  For  our  present  purpose  it 
is  enough  to  separate  them  by  the  presence  of  well-developed  eyelids 
in  the  latter  and  the  absence  of  eyelids  in  the  former.  It  is  stated  that 
the  absence  of  eyelids  is  concurrent  with  the  absence  of  a  first  epi- 
branchial  and  with  the  connection  of  stapes  with  the  quadrate  arch  in 
the  Amphiumoideae,  while  in  the  Salamandroideae  a  first  epibranchial 
is  present  and  stapes  not  connected  with  the  quadrate  arch  in  the 
adult.  The  Amphiumoideae  correspond  to  Cope's  Trematodera  and 
Amphiumoidea,  and  to  Boulenger's  Amphiumid®,  while  the  Sala- 
mandroide®  are  the  latter' s  Salamandrid®  and  Cope's  Pseudosauria 
(1889,  N.  Am.  Batr.,  p.  33;  not  of  1898,  Syllabus,  p.  48,  where  the 
term  corresponds  strictly  to  our  Mutabilia). 

Both  superfamilies  occur  within  our  limits.  The  genera  which 
belong  to  them  may  be  referred  to  their  respective  groups  as  follows: 

ANALYTICAL   KEY  TO  FAMILIES. 

a1  (Amphiumoide.<e.)    No  eyelids Cbyptobranchid^e,  p.  3. 

a2  (SALAMANDRoiDEiE.)    Eyelids  developed. 

61  Vomero-palatine  teeth  in  two  longitudinal  series  diverging  backward;  vertebra 

opisthocoelous Salamandridje,  p.  11. 

b2  Vomero-palatine  teeth  in  transverse  series,  or  converging  backward;  vertebrae 
amphicoelous Ambystomid;E,  p.  24. 

Superfamily  AMPHIUMOIDEA. 

Two  families  compose  the  superfamily  Amphiumoideae,  the  Am- 
phiumidae  and  the  Cryptobranchidae,  differing  in  many  anatomical 
characters,  the  former  represented  by  the  eel-like  Amphiuma  with  at 
most  three  digits  on  the  rudimentary  legs,  the  latter  by  the  hellbender, 
with  its  more  salamander-like  body,  4-5  digits  and  well-developed 
limbs.     The  former  occurs  only  in  North  America. 

Family  CRYPTOBRANCHIDiE. 

This  family  embraces  three  genera,  Proteocordylus  (Andrias),  known 
only  from  the  miocene  of  western  Europe,  Cryptobranchus,  which  only 
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occurs  in  eastern  North  America,  and  Megalobatrachus }  known  from 
Japan  and  China.  They  are  so  closely  allied  that  osteologists  and 
paleontologists  prefer  to  regard  the  two  latter  at  least  as  congeneric, 
but  the  closing  of  the  branchial  fissure  in  the  adult  Megalobatrachus 
seems  to  be  sufficient  reason  for  adopting  the  latter  genus.  In  the 
American  genus  the  fissure  remains  open  throughout  life. 

Genus  MEGALOBATRACHUS"  Tschudi. 

1837.  Megalobatrachus  Tschudi,  Neues  Jahrb.  Mineral.  Geol.  Palseont.,  (Stutt- 

gart) 1837,  Pt.  5,  September,  p.  547  (type,  M.  sieboldi). 

1838.  Sieboldia  Bonaparte  in  Gray,  Ann.  Mag.  Nat.  Hist.,  May,  1838,  p.  413 

(same  type). 
1838.  Sieboldtia  Agassiz,  in  Anhang  to  Tschudi's  Classif.  Batr.  (err.  typogr.). 
1840.  Hydro8alamandra  Leuckart    Froriep's  Neue  Notizen,  XIII,  No.  2,  Jan. 

1840,  p.  20  (same  type). 
1854.   Tritomegas  Dum^ril  and  Bibron,  Erp£t.  Gen.,  IX,  p.  163  (same  type). 
1904.  Sieboldiana  Ishikawa,  Proc.  Nat.  Hist.  Tokyo  Imp.  Mus.,  I,  No.  2,  p.  21 

(emendation). 

Unless  it  can  be  shown  that  Bonaparte  published  his  Sieboldia 
before  September,  1837,  it  will  have  to  give  way  to  Tschudi's  Megalo- 
batrachus. Agassiz  (1.  c),  on  September  29,  1838,  speaks  of  "the 
established  priority  "  of  the  former,6  but,  like  many  later  authors,  he 
evidently  regarded  Megalobatrachus  as  first  proposed  by  Tschudi  in 
his  "  Classification  der  Batrachier, "  which  Agassiz  himself  published  in 
October,  1838.  As  will  be  seen  from  the  above  synonymy  Tschudi 
had  already  published  it  in  September,  1837,  a  fact  of  which  Agassiz 
was  apparently  unaware. 

Few  animals  can  boast  such  an  extensive  literature  as  the  Japanese 
giant  salamander.  The  bibliography  attached  to  this  work  and  the 
synonymic  list  of  quotations  under  the  head  of  the  species,  greatly 
defective  as  they  are,  give  a  fair  indication  of  the  interest  this  animal 
and  especially  its  anatomy  has  aroused  among  naturalists.  It  is 
only  recently,  however,  that  accurate  and  detailed  observations  on 
its  habits  and  propagation  have  been  made.  A  good  account  based 
upon  ample  experience  in  the  field  has  been  published  by  Prof.  C. 
Sasaki  ,c  and  recently  Prof.  C.  Ishikawa  has  supplemented  his  notes  by 
very  important  observations  on  the  eggs  and  newly  hatched  young. d 
Finally,  Dr.  C.  Kerbert,  in  Amsterdam,  has  succeeded  in  making  the 
giant  salamander  breed  in  captivity,  thus  being  able  to  follow  the 
process  from  the  laying  of  the  eggs  to  the  hatching  of  the  larvre  and 
their  subsequent  growth  and  change.  A  brief  summary  of  their 
observations  may  be  included  here.     According  to  them  the  giant 

«  From  j*eyd\os=ti£y&S,  great;  fiArp&x°^  frog> <>r'  *n  tn^  °asc\  batraehian. 

&  "Die  constatirte  Prioritiit  seines  Xamens  Sieboldtia." 

c  Journ.  Coll.  Sci.  Tokyo,  I.  Pt.  3, 1887,  pp.  2<i9  -274. 

<*  Proc.  N*t.  Hist.  Tokyo  Imp.  Mus.,  I,  No.  2, 1904.  pp.  19  37. 
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salamander  inhabits  high  mountain  valleys,  where  it  frequents  the  swift- 
running  brooks  of  clear  cold  water  from  the  mountain  springs.  These 
streams  are  quite  shallow,  have  stony  beds,  seldom  attain  a  width  of 
more  than  a  few  meters  and  are  for  the  most  part  shaded  with  shrubs 
and  trees.  The  temperature  of  the  water  in  the  middle  of  August 
was  found  to  be  between  17°  and  23°  C.  Here  they  keep  themselves 
habitually  in  dark  holes  under  rocks,  along  the  banks  or  the  middle 
of  the  stream,  and  cavities  inhabited  by  one  of  these  animals  may  be 
recognized  by  the  bottom  at  the  entrance  being  kept  clean.  They 
feed  on  fishes,  frogs,  crustaceans,  earthworms,  etc,  and  are  easily  cap- 
tured by  a  baited  fishhook  thrust  into  the  retreat  of  the  sluggish 
animal.  The  flesh,  which  is  eaten  by  the  Japanese,  is  said  to  be 
delicious,  and  is  also  used  for  medicinal  purposes.  Another  mode  of 
capturing  the  salamander  during  the  breeding  season  is  to  throw  into 
the  stream  a  strong-smelling  mixture  of  various  animal  ingredients 
made  into  small  balls,  thereby  enticing  the  animals  out  of  their  holes. 
As  a  result,  the  "hanzaki"  is  constantly  becoming  scarcer.  Only  the 
smaller  and  medium-sized  individuals  stay  in  the  small,  shallow 
streams,  the  big  old  monsters  of  3  feet  and  more  seek  deeper  water 
lower  down.  The  eggs  are  deposited  in  August  and  September  in 
the  deep  holes.  They  vary  as  to  size  and  number  according  to  the 
size  of  the  female,  and  consist  of  an  outer  gelatinous  envelope  or  cap- 
sule 16  to  20  mm.  long,  in  which  the  spheroid  egg  floats  in  a  clear 
fluid.  Each  capsule  is  connected  with  the  next  by  means  of  a  com- 
paratively short  string  about  equaling  the  length  of  the  larger  axis 
of  the  embryo,  the  whole*  deposit  resembling  a  rosary  in  form. 
Kerbert  estimates  the  number  of  eggs  deposited  by  the  female  in  the 
Amsterdam  Aquarium  at  about  500.  Ishikawa  found  60  to  80  in  the 
various  holes  examined  by  him.  The  entire  development  from  the 
deposition  of  the  eggs  to  the  escape  of  the  larva  from  the  capsule  lasted 
in  captivity  from  fifty-two  to  sixty-eight  days,  the  escaping  larvae 
measuring  about  30  mm.  in  length.  At  this  time  they  have  external 
gills;  the  anterior  extremities  show  indications  of  two  fingers  and  the 
posterior  limbs  are  indicated ;  the  mouth  which  is  still  plainly  ventral 
becomes  gradually  terminal.  The  gills  seem  to  disappear  when  the 
young  are  between  200  and  250  mm.  in  length.  Both  Ishikawa  and 
Kerbert  maintain  that  the  adult  animal  takes  care  of  the  eggs,  wrap- 
ping the  egg  string  around  itself  and  by  its  movements  keeping  the 
mass  in  motion  so  as  to  facilitate  the  respiration  process  of  the  eggs 
and  embryos;  but  they  differ  in  opinion  as  to  whether  it  is  the  male 
or  the  female  who  thus  undertakes  the  care  of  the  offspring,  Ishikawa 
from  observations  in  nature  maintaining  the  latter,  Kerbert  from  the 
behavior  of  the  animals  in  the  aquarium  the  former. 
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MEGALOBATRACHUS  JAPONICUSa  (Tcmminck). 

WATfZAIfT  (Iihikaw*). 

1837.  Triton  japonicus  Temminck,  Fauna  Japon.,  Pt.  3,  Coup  d'oeil,  p.  xxvi 
(Japan). — Wagner,  Muenchen  Gelehrte  Anzeiger,  V,  July  8, 1837,  p.  55. — 
van  dbr  Hobven,  Tijdschr.  Natuurl.  Geschied.,  IV,  Feb.  1838,  p.  375.— 
Cryptobranchii8Japonicu8  van  der  Hoeven,  Tijdschr.  Natuurl.  Geschied., 

IV,  Feb.  1838,  p.  384,  pi.  va,  figs.  5-6  (Japan);  Bull.  Sci.  Phys.  Natur. 
Neerlande  (Leiden),  1838;  p.  91;  Proc.  Zool.  Soc.  London,  1838,  p.  25; 
Ann.  Mag.  Nat.  Hist.,  II,  Nov.  1838,  p.  230;  Ann.  Sci.  Nat.,  (2) Zool.,  XI, 
1839  (p.  63);  Mem.  Soc.  Hist.  Nat.  Strasbourg,  III,  1840,  author's  separate, 
p.  11,  pis.  — ;  Ann.  Sci.  Nat.,  (2)  Zool.,  XV,  1841,  p.  251  (151  by  typogr. 
err.);  Tijdschr.  Natuurl.  Geschied.,  VIII,  1841,  p.  270  (blood  corpuscles). 
— Schmidt,  Goddard,  and  van  der  Hoeven,  Nat.  Verh.  Maatsch.  Wet. 
Haarlem,  XIX,  1862,  p.  3  (anatomy).— Hyrtl,  De  Cryptobr.  Jap.,  1865, 
p.  9  (descr.;  anat.). — Rein  and  von  Roretz,  Zool.  Garten,  XVII,  1876, 
p.  33,  pi.  — (distrib. ;  habits,  etc.). — Boettger,  Zool.  Garten,  XVII,  1876, 
p.  432  (young).— Dambeck,  Natur  (Halle)  (n.  s.),  Ill,  1877,  (p.  685).— 
Wiedersheim,  Kopfskel.  Urodel.,  1877,  p.  56,  pi.  n,  figs.  21-22  (skull).— 
Cornalia,  Atti.  Soc.  Ital.  Sci.,  XXI,  1878,  p.  207  (dimensions).— Hil- 
gendorf,  Sitz.  Ber.  Naturf.  Freunde,  Berlin,  1880,  p.  121. — Bieletski, 
[Rem.  Physiol.  Sal.  Gig.,  1882]  p.  —  pi. — .— Geerts,  Nouv.  Arch.  Mus. 
Paris,  (2)  V,  1883,  p.  274,  pi.  xvn.— Rein,  Japan,  Engl,  ed.,  1884,  p.  188 
(Hida  to  Iwami).— Sasaki,  Journ.  Coll.  Sci.  Tokyo,  I,  Pt.  3,  1887,  p.  269 
(Iga;  Ise;  Yamato;  habits,  eggs,  etc.). — Moesch,  Neujahrsblatt  Naturf. 
Ges.  Zuerich,  1887,  p.  1,  figs.  1-4  (full  fig.  and  skel.).— Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V,  1891,  p.  239  (absent  in  Yezo).— Meuron, 
Bull.  Soc.  Sci.  Nat.  Neuchatel,  XXI,  1893,  p.  186.— Gadow,  Cambr.  Nat. 
Hist.,  VIII,  1901,  p.  98  (fig.).— Osawa,  Mitth.  Med.  Fac.  Univers.  Tokio, 

V,  no.  4,  1902  (pp.  221-427 -f 44  pis.)  (anatomy). — Andrias  japonicus  Lap- 
parent,  Traite*  Geol.,  4  ed.,  1900,  p.  1532. — Megalobatrachus  japonicus 
Beddard,  Proc.  Zool.  Soc.  London,  1903,  II,  Pt.  2  (publ.  Apr.  1904)  p.  298 
(anatomy). 

1837.  Megalobatrachus  sieboldi  Tschudi,  Neues  Jahrb.  Mineral.  Geol.  Paleeont., 
1837,  Pt.  5,  Sept.,  p.  547  (type-locality,  Japan;  type  in  Leiden  Mus.; 
Siebold  collector);  Classif.  Batr.,  Oct.  1838,  p.  96,  pi.  vi  (Japan).— Mar- 
tens, Preuss.  Exped.  Ost-Asien,  Zool.,  1, 1876,  p.  384  (southern  Japan). — 
THtomegas  sieboldii  Dumeril  and  Bibron,  Erptft.  G£n.,  IX,  1854, 
p.  164.— Bleeker,  Natuurl.  Tijdschr.  Nederland.  Indie,  XVI,  1858, 
p.  205. 

1837.  Salamandra  maxima  Schlegel  in  Tschudi,  Neues  Jahrb.  Mineral.  Geol. 
Paleeont.,  1837,  Pt.  5,  Sept.,  p.  546  (not  of  Barton,  1808);  Fauna  Japon. 
Rept.,  pp.  127,  139,  Saur.  et  Batr.,  pis.  vi,  vn,  vm  (type-locality,  "Suzu- 
ga  yama  near  Sakanosta",&Okude  mountains). — Siebold,  Fauna  Japon., 
Rept.,  1838,  p.  xv. — Pompe  van  Meerdervoort,  Natuurk.  Tijdschr. 
Nederland.  Indie,  XX,  Pts.  4-6,  1860,  p.  386.-  Sieboldia  maxima  Gray, 
Cat.  Batr.  Grad.  Brit.  Mus.,  1850,  p.  52  (Japan). — Phisalix,  Compt. 
Rend.  Acad.  Sci.  Paris,  CXXV,  1897  (p.  121)  (poisonous secretions) ;  Bull. 
Mus.  Hist.  Nat.  Paris,  1897  (p.  242). — Megalobatrachus  maximus  Bou- 
lenger,  Cat.  Batr.  Grad.  Brit.  Mus.,  1882,  p.  80  (Japan).— Ok  ad  a,  Cat. 


o  Signifying  Japanese. 

&  Evidently  Sudsaka  Yama  near  Sakanoshita,  of  Hassenstein's  Atlas  of  Japan,  the 
mountain  where  the  boundaries  between  the  provinces  of  Iga,  lse,  and  Jmi  meet. 
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Vert.  Japan,  1891,  p.  65  (Mimasaku;  Ise;  Iga;  Hida;  Mino;  Ivami;  Tamba; 
Tajima). — Boettoer,  Kat.  Batr.  Mus.  Senckenberg.,  1892,  p.  60  (Iga). — 
Andres,  Atti  Soc.  Ital.  Sci.  Nat.,  XXXV,  fasc.  3-4,  1896,  p.  201,  pi.  i 
(deecr.;  general). — Schnee,  Natur  und  Haus,  VIII,  1900  (p.  246)  (notes 
on  living  spec.). — Ishikawa,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  IX,  Pt.  1, 
1902,  p.  81  (Hondo  from  Mino  to  Suwo  and  Nagato;  habits,  propagation, 
etc.);  Proc.  Nat.  Hist.  Tokyo  Imp.  Mus.,  I,  No.  2,  1904,  p.  19,  pis,  viii-xi 
(general;  distrib.;  propag.;  develop.). — Kerbert,  Tijdschr.  Nederland. 
Dierk.Vereen.  (2),VIII,  1903 (pp.  xxvm-xxix)(eggs);  Zool.  An*.,  XXVII, 
1904,  Feb.  23,  p.  305  (propagation,  etc.);  Compt.  Rend.  Sixth  Int.  Zool. 
Congr.  Berne,  1904,  (1905)  p.  463  (propagation). — Cryptobranchus  maxi- 
mus  Chapman,  Proc.  Phila.  Acad.,  1893,  p.  227  (anat.*). 

1840.  Uydrosalamandra  siboldi  Leuckart,  Froriep's  Neue  Notizen,  XIII,  p.  20 
(err.  typ.). 

1854.  Salamandra  gigas  "Schlegel"  Dum^ril  and  Bibron,  Erp£t.  Gen.,  IX, 
p.  164  (lapsus.). 

1854.   TrUomegas  sieboldtii  DumAril  and  Bibron,  Erp^t.  Gen.,  IX,  p.  426  (err. 

typ.). 

1907.   Cryptobranchus  sieboldia  Calmette,  Les  V^nins,  p.  330,  fig.  123. 

The  above  quotations  refer  to  Japanese  specimens.  A  Sieboldia 
davidiana  has  been  described  by  Blanchard a  from  China,  which 
Boulenger,  however,  regards  as  identical  with  the  Japanese  species. 
I  have  no  means  of  verifying  this  identification.  P.  Krefft  (in  Verh. 
Ges.  Deutsch.  Naturf.  Aerzte,  69  Vers.  Braunschw.,  1897,  II,  Pt.  1, 
1898,  p.  187)  treats  of  specimens  believed  to  be  from  Amoy  and 
Canton,  and  refers  themuauf  Grund  allerdingsoberflachlicherUnter- 
suchung"  to  Cryptobranchus  japonicus.  Gray,  in  1873  (Ann.  Mag. 
Nat.  Hist.  (4),  XII,  1873,  p.  188)  mentions  a  skin  including  the 
bones  of  head  and  feet  sent  by  Swiiihoe  from  Shanghai,  which  he 
could  not  distinguish  from  a  Japanese  specimen. 

There  has  been  almost  as  much  confusion  about  the  specific  name 
of  the  giant  salamander  as  there  has  been  with  the  generic  term. 

The  oldest  name  is  Temminck's  Triton  j&ponicus,  which  was  pub- 
lished in  his  u  Coup  d'oeil,"  the  introductory  chapter  to  the  Fauna 
Japonica,  probably  as  early  as  March  or  April,  1837,  and  certainly 
not  later  than  June  of  that  year  (see  Bibliography,  p.  542).  In  that 
paper  which  was  penned  as  early  as  November,  1835,  Temminck 
described  the  giant  salamander  sufficiently  to  give  the  name  Triton 
japonicus  a  status  in  zoological  nomenclature.6 

Description— Half  grown;  \J. S.N  M.  No.  11349;  Japan;  Prof.  E.  S. 
Morse,  collector.     Vomerine  teeth  in  an  arched  series  between  the 


a  Compt.  Rend.  Acad.  Paris,  LXXIII,  1871,  p.  79.— Gray,  Ann.  Mag.  Nat.  Hist. 
(4),  XII,  1873,  p.  188.— Sieboldia  davidi  David,  Journ.  Trois.  Voy.  Emp.  Chinois,  II, 
1875,  p.  20  (emendation)  (S.  \V.  Shensi). 

b  La  Salamandre  gigantesque,  Triton  japonicus  porte  des  formes  hi  zarrcs:  une  tdte 
extremement  large  et  deprime>,  un  corps  applati  muni  d'une  queue  en  forme  de  large 
aviron,  le  tout  porte"  par  des  pieds  tres-courts;  elle  vit  dans  les  eaux  limpidesdes 
torrens.     Coup  d'oeil,  p.  xxvi. 
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choanse,  parallel  with  the  maxillary  and  premaxillary  series;  whole 
body  strongly  depressed  except  terminal  two-thirds  of  tail  which  is 
strongly  compressed;  head  broad,  flat;  nostrils  anterior,  near  the 
tip  of  the  snout  and  the  lips,  their  distance  from  each  other  less  than 
one-half  the  distance  between  the  eyes,  which  are  without  eyelids  and 
very  small,  their  diameter  being  less  than  one-tenth  of  the  distance 
between  them;  legs  short,  depressed;  fore  legs  with  four  fingers 
slightly  webbed  at  base,  the  outer  one  with  an  outer  dermal  fold  which 
continues  along  the  entire  length  of  the  arm;  hind  feet  with  five  toes 
webbed  at  base,  the  two  outer  ones  with  a  distinct  dermal  flap  on  the 
outer  side;  abroad  cutaneous  expansion  on  the  posterior  aspect  of 
the  leg;  tail  short,  slightly  more  than  one-third  the  length  of  head 
and  body,  compressed,  with  a  high  dorsal  fin  beginning  at  the  inser- 
tion of  the  hind  legs,  and  a  much  lower  ventral  fin;  a  strong  lateral 
fold  on  the  neck  from  behind  the  angle  of  mouth  to  above  the  shoulder; 
another  prominent  undulating  lateral  dermal  fold  from  the  axilla  to 
above  the  hind  legs;  skin  rough,  with  numerous  grooves,  transverse 
on  underside  of  body  and  on  the  sides,  longitudinal  on  the  throat; 
head  above  covered  with  closely  set  round  tubercles  which  are  some- 
what smaller  than  the  eyes,  but  not  arranged  with  any  degree  of 
regularity  or  symmetry;  lips,  tips  of  snout,  and  a  limited  area  along 
the  median  line  of  the  top  of  head  comparatively  smooth;  similar 
tubercles,  though  more  scattered  on  sides  of  throat  and  on  upper  side 
of  neck,  a  few  occurring  irregularly  along  the  entire  side  of  the  body 
above  the  lateral  fold.  Color  (in  alcohol)  burnt  umber  in  various 
shades,  paler  below,  irregularly  blotched  and  marbled  with  dusky 
spots,  limbs  similarly  spotted,  tips  of  digits  light  orange  brown. 

Dimensions. 

771771. 

Total  length : 490 

Tip  of  snout  to  vent 322 

Anterior  border  of  vent  to  tip  of  tail 168 

Width  of  head 69 

Distance  between  eyes 40 

Fore  legs 52 

Hind  legs 59 

Greatest  height  of  tail 48 

Few  salamanders  have  been  oftener  described  in  detail,  or  oftener 
figured  than  the  present  species  as  will  be  seen  from  the  synonymy 
given  above,  where  ample  references  are  cited.  A  more  detailed 
description  therefore  seems  superfluous.  It  may  be  added,  however, 
that  there  is  no  apparent  external  difference  between  the  sexes,  except 
that  during  the  breeding  season  the  borders  of  the  vent  are  swollen 
in  the  male,  but  flat  in  the  female.  The  young  ones  differ  chiefly  in 
being  less  rough  and  lighter  in  color. 
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Habitat — The%giant  salamander  of  Japan  seems  to  be  restricted  to 
the  higher  altitudes  of  the  island  of  Hondo  west  of  longitude  137°  307 
east  of  Greenwich.  Rein  states  that  it  lives  in  clear  running  moun- 
tain streams  in  the  granite  and  schist  ranges,  at  a  height  of  from  400  to 
1,000  meters  above  the  sea,  while  Geerts  mentions  200  to  800  meters 
as  its  true  habitat.  According  to  these  two  authorities  the  principal 
localities  where  it  is  found  are  as  follows: 

1.  The  mountain  streams  and  sources  of  the  Yodogawa  and  Lake 
Biwa  drainage,  especially  the  tributaries  of  the  Kidzugawa  in  the 
provinces  of  Iga,  Yamato,  and  western  Ise.  The  type-specimen — 
which  von  Siebold  brought  home  alive  to  the  Leiden  Museum — was 
taken  in  this  district,  namely,  in  one  of  the  streams  of  Sudzaka  Yama, 
the  mountain  where  the  boundaries  of  the  three  provinces  of  Ise,  Iga, 
and  Omi  meet,  and  Mr.  Sasaki,  who,  in  1880  and  1881,  visited  this 
part  of  Japan  in  search  of  this  species,  obtained  all  his  specimens  (71) 
in  Iga,  Ise,  and  Yamato. 

2.  The  streams  of  the  border  mountains  between  Hida  and  Mino 
provinces,  especially  the  sources  and  tributaries  of  Rokagawa.  Mr. 
Geerts  quotes  Keisuke  Ito  (Nihon  Sanbutu  Si,  II,  p.  39)  as  authority 
for  the  statement  that  it  occurs  in  the  province  of  Owari,  though 
judging  from  the  maps  accessible  to  me  it  seems  doubtful  whether 
there  are  any  localities  high  enough  in  that  province. 

3.  The  streams  on  the  watershed  between  the  districts  of  Sanindo 
and  Sanyodo.  Geerts  mentions  several  streams  by  name,  such  as 
Miyadugawa  and  Itigawa,  in  the  province  of  Tamba,  Toyokagawa, 
in  Tazima,  and  Osakigawa  in  Mimasaku  and  Harima,  while  Rein 
also  mentions  the  province  of  Iwami.  Okada  likewise  names  the 
province  of  Iwami,  in  addition  to  those  of  Mimasaku,  Tamba,  Tajima, 
Ise,  Iga,  Mino,  and  Hida,  but  upon  what  authority  I  do  not  kpow. 

Professor  Ishikawa,  in  a  lecture  given  before  the  German  East 
Asiatic  Society  in  Tokyo,  1900,°  gives  the  distribution  of  the  giant 
salamander  as  follows:  Mountain  streams  in  the  lower  half  of  Hondo, 
i.  e.,  from  Mino  to  Iwami,  Nagato,  and  Suwo.  The  species  is  con- 
sequently to  be  found  in  the  mountain  chain  southwest  from  Mino  to 
Suwo  and  Nagato,  and  also  in  the  mountains  of  Iga  and  Ise,  a  branch 
of  the  main  mountain  chain.  With  regard  to  the  provinces  in 
which  it  occurs,  the  following  are  to  be  mentioned:  Mino,  Omi,  Iga, 
Ise,  Tamba,  Tango,  Tajima,  Inaba,  Mimasaku,  Harima,  Hoki,  Bizen, 
Bitchu,  Bingo,  Idzumo,  Iwami,  Aki,  Suwo,  and  Nagato.  It  has  not 
been  found  as  yet  in  Kii  nor  in  Shikoku  or  Kiusiu.  It  occurs  most 
frequently,  so  far  as  now  known,  in  the  mountain  streams  which 
come  from  the  famous  volcano  Daisen,  and  in  the  streams  on  the 
south  side  of  the  Hiruzen  Mountains  and  their  neighborhood,  espe- 

oMitth.  Deutsch.  Ges.  Ost-Asiens,  IX,  p.  79. 
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cially  in  the  sources  of  the  rapid  Asahigawa  or  river  of  the  rising  sun. 
For  many  years  he  collected  the"hanzaki"in  this  part  of  the  island, 
and  he  mentions  the  localities  of  Tsuyama,  Onaru  Valley,  Kuginuki 
Valley,  Mikamo,  Maniwagori,  all  apparently  in  western  Mimasaku. 
To  his  very  interesting  article,  Contributions  to  the  Knowledge  of  the 
Giant  Salamander,  in  the  Proceedings  of  the  Department  of  Natural 
History,  Tokyo  Imperial  Museum,  1, 1904,  he  has  added  a  colored  map 
(Plate  VIII)  showing  the  distribution  of  the  species.  In  this  map 
the  extension  westward  to  the  provinces  of  Nagato  and  Suwo  is 
shown,  and  it  also  includes  a  large  portion  of  the  province  of  Idzumo. 
The  text  affords,  however,  no  opportunity  of  judging  upon  what  ma- 
terial this  is  based.  This  is  particularly  unfortunate  as  the  testi- 
mony as  to  the  occurrence  of  this  species  so  far  west  is  quite  con- 
flicting. According  to  a  memorandum  kindly  furnished  me  by  Dr. 
Hugh  M.  Smith,  he  was  informed  by  Dr.  T.  Kitahara,  zoologist  of 
the  Imperial  Japanese  Fisheries  Bureau  in  Tokyo,  that  the  western 
limit  is  the  province  of  Bingo.  The  main  drainage  of  the  provinces 
of  Tamba,  Tazima,  and  Iwami  is  toward  the  Sea  of  Japan,  the  others 
drain  to  the  inland  sea,  or  to  the  Pacific,  but  the  maps  accessible  to 
me  are  not  accurate  and  detailed  enough  to  decide  whether  some 
of  the  upper  valleys  of  Iwami  and  Tazima  do  not  in  reality  drain 
southward  to  the  Inland  Sea.  At  any  rate  it  can  not  be  taken  for 
granted  that  the  giant  salamander  occurs  north  of  the  .watershed 
until  its  occurrence  in  streams  of  the  Sea  of  Japan  drainage  is  proven 
beyond  a  shadow  of  a  doubt  by  actual  specimens. 

In  this  connection  it  may  be  added  that,  according  to  Doctor 
Smith's  memorandum  alluded  to  above,  "Mr.  I.  Shishido,  teacher  of 
zoology  in  the  Third  High  School,  Kyoto,  states  that  the  species  is 
reported  from  near  Funatsa,  province  of  Hida,  in  a  river  flowing  into 
the  Japan  Sea  (Toyama  Bay),  but  no  specimens  from  that  locality  are 
known  to  be  in  collections.  The  people  in  the  vicinity  of  Funatsu,  espe- 
cially thewomen,  eat  this  animal  as  a  medicine."  It  is  of  the  greatest 
importance  that  this  question,  whether  the  giant  salamander  occurs 
originally  (not  introduced)  and  regularly  in  the  Japan  Sea  drainage, 
should  be  definitely  solved.  The  qualification  " regularly"  is  added 
because  an  isolated  occurrence  would  not  be  convincing,  since  it  might 
be  explained  either  as  an  accidental  introduction,  or  as  the  result  of  a 
Japan  Sea  stream  having  captured  the  sources  of  a  Pacific  Coast 
stream. 

The  capture  of  specimens  in  the  Takadagawa,  province  of  Musashi, 
and  at  Kyoto,  in  1832,  in  the  canal  of  the  castle  Nizyono  siro,  as 
related  by  Handangensei  (Keisuke  Ito.°)  probably  refers  to  animals 
escaped  from  captivity  or  deliberately  transplanted. 

oNihon  Sanbutu,  Sci.  II,  p.  39. 
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List  of  specimens  of  Megalobatrachus  japonicus. 


Age. 


Young 

...do 

Hfclf  grown  o. 

Adult* 

....do 

do 

....do 


Locality. 


When  col- 
lected. 


By  whom  collected 
or  from  whom 
received. 


Japan [  Colonel  Taylor. 

do C.  E.  Sinidt. 


.do. 


E.  8.  Morse. 

Province  Mino A.  Owston. 


.do. 
.do. 
.do. 


Po. 
Do. 
Do. 


a  Description,  p.  7. 


b  618  mm.  long. 


Superfamily   SALAMANDROIDE^E. 

The  Salamandroids  fall  into  three  families,  namely,  the  Amby- 
stomidse,  PlethodontidaB,  and  Salamandridae.  The  Plethodontidae  are 
characterized  by  the  presence  of  parasphenoid  teeth.  They  do  not 
occur  within  our  area,  being  confined,  with  one  exception,  to  the  New 
World. 

The  two  families  found  in  Japanese  territory  may  be  distinguished 
as  follows: 

KEY  TO    FAMILIES. 

a1  Vomero- palatines  prolonged  posteriorly  over  the  parasphenoid  as  two  long  processes, 
the  teeth  placed  on  the  inner  side  of  these  forming  two  parallel  or  backward 
diverging  series Salamandrid.e,  p.  11. 

a2  Vomero-palatim*  not  prolonged  backward  over  the  parasphenoid,  the  teeth  placed 
on  the  posterior  margin  in  transverse  or  posteriorly  converging  series. 

Ambystomid.k,  p.  24. 

Family  SALAMANDRID.E. 

The  salamanders,  with  the  vomero-palatine  teeth  extending  far 
backward  in  two  parallel  or  posteriorly  diverging  series,  are  charac- 
teristic of  the  palearctic  region,  especially  the  Mediterranean  subdivi- 
sion. Three  genera  only  occur  in  eastern  Asia,  two  of  which  have 
been  found  within  our  territory.  Of  these,  one,  Diemictylus,  extends 
into  North  America. 

The  Japanese  genera  may  be  distinguished  as  follows: 

KEY  TO  GENERA. 

a1  Vomero-palatine  teeth  commencing  in  front  of  the  line  of  the  choanse;  series  of 
isolated,  knob-like  glands  on  sides  of  back,  some  of  these  warts  pierced  by  the 
extremity  of  the  rib;  maxillary  bone  reaching  the  quadrate;  tip  of  pterygoid  in 
contact  with  maxillary Tylototriton,  p.  12. 

a2  Vomero-palatine  teeth  commencing  on  a  line  with  tho  choanie;  no  series  of  isolated 
knob-hkc  glands  on  the  sides  of  the  back ;  maxillary  bone  separated  from  quadrate 
and  from  pterygoid  by  large  intervals Itiemictylus,  p.  15. 
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Genus  TYLOTOTRITON  °  Anderson. 

1871.  Tylototriton  Anderson,  Proc.  Zool.  Soc.  London,  1871,  p.  423  (type, 
T  verrucosus). 

1885.  Tylotriton  Boettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  p.  165  (emenda- 
tion). 

1889.  Glossolega  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  34,  p.  201  (in  part). 

Thus  far  only  two  species  of  this  genus  are  known,  namely,  T.  verru- 
cosus, which  is  known  from  the  eastern  Himalayas  to  the  mountains 
of  Yunnan,  and  the  present  species,  which  has  been  found  only  in 
Okinawa  Shima.  Doctor  Anderson  has  given  a  detailed  description, 
with  illustrations,  of  the  anatomy6  of  the  type  species. 

The  nearest  related  genus  appears  to  be  Pleurodeles,  the  only 
species  of  which,  P.  waltl,  is  confined  to  the  southwestern  portion  of 
the  Pyrenean  peninsula  and  the  northern  portion  of  Morocco.  The 
two  genera  agree  not  only  in  the  singularly  pointed  ribs  protruding 
through  the  sides  of  the  body,  sometimes  even  perforating  the  skin, 
but  also  in  the  forward  extension  of  the  vomero-palatine  teeth. 

The  present  distribution  of  these  forms — one  in  Spain,  one  in  the 
Himalayan  region,  and  one  in  the  Riu  Kiu  Archipelago — is  suggestive 
of  the  antiquity  of  this  type  of  urodeles. 

TYLOTOTRITON  ANDERSONI  c  Boulenger. 

1892.  Tylototriton  andersoni  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.  1892, 
p.  304  (type-locality,  Okinawa,  Riu  Kiu;  type,  Brit.  Mus.  No.  92. 9. 3. 30; 
Hoist,  collector).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865;  author's 
separate  p.  16.— Boettger,  Offenbach.  Ver.  Naturk.,  33-36  Ber.,  1895, 
p.  107  (Okinawa). 

Description. — Adult;  Sci.  Coll.  Tokyo,  No.  67;  Okinawa  (figs.  1-6). 
Vomero-palatine  teeth  in  two  longitudinal  series,  meeting  in  front 
and  commencing  some  distance  anterior  to  a  line  through  the  anterior 
border  of  the  choanse,  then  proceeding  backward  nearly  parallel,  but 
considerable  distance  apart,  then  at  the  beginning  of  the  posterior 
third  sharply  diverging;  tongue  nearly  circular,  its  diameter  more 
than  half  the  width  of  the  mouth,  extensively  free  on  the  sides,  less 
behind  and  least  in  front ;  nostrils  near  the  tip  of  the  snout,  arid  half- 
way between  the  top  and  the  edge  of  the  lip,  their  distance  from  each 


a  From  "rt;Aa>ro?,  knobbed."  "Along  the  body  a  lateral  line  of  equidistant, 
large,  rounded,  knob-like,  porous,  glandular  tubercles,  terminating  at  the  root  of  the 
tail.  The  second  to  fifth  epipleural  processes  and  the  extremities  of  the  remaining  ribs 
terminate  in  the  knob-like  lateral  glands."  Anderson,  Proc.  Zool.  Soc.  London, 
1871,  p.  423. 

ft  Zool.  Res.  Yunnan,  p.  848,  pi.  lxxvii. 

c  "  Named  after  Dr.  J.  Anderson,  to  whom  science  is  indebted  for  the  discovery  of 
the  remarkable  newt  on  which  he  established  the  genus  Tylototriton  in  1871."  John 
Anderson  was  born  in  Edinburgh,  October  4,  1833;  superintendent  of  Indian  Museum, 
Calcutta,  from  1865  to  1886;  then  occupied  with  the  study  of  the  fauna  of  Egypt  till 
his  death  on  August  15,  1900.    He  visited  Japan  in  1884. 
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other  greater  than  their  distance  from  the  eye,  but  smaller  than  the 
interorbital  space;  upper  eyelid  small,  its  width  less  than  one-third 
the  interorbital  space;  top  of  head  surrounded  on  the  sides  and  ante- 
riorly by  a  rather  rough,  bony  crest  which  covers  the  tip  of  the  snout, 
canthus  rostralis,  supraorbital  edge,  and  fronto-squamosal  arch; 
parotoid  gland  scarcely  as  long  as  the  width  of  the  interorbital  space, 
narrow,  rather  prominent;  distance  from  tip  of  snout  to  gular  fold 
contained  less  than  three  times  in  distance  from  gular  fold  to  vent; 
fingers  and  toes  interdigitating  when  legs  are  pressed  against  the 
sides  of  the  body;  a  rough,  bony  ridge,  similar  to  the  one  on  the  head, 
along  the  middle  of  the  back,  from  occiput  to  the  tail  and  continuous 
with  the  upper  ritfge  of  the  latter:  from  the  shoulder  to  the  side  of 


0 


Figs.  1-6.— Tylototbiton  andersoki.    1|  v  nat.  size.    I,  top  of  head;  2,  side  of  head;  3,  open 
mouth;  4,  section  or  tail  at  end  of  basal  third;  5,  hand;  6,  foot.    No.  67,  8ci.  Coll.,  Tokyo. 

the  tail  a  dorso-lateral  series  of  knob-like  glands  on  the  body  termi- 
nating the  pointed  end  of  the  ribs,  which  protrude  as  hard  spines, 
though  not  perforating  the  skin ;  this  series  continues  some  distance  on 
the  side  of  the  tail,  on  which  it  gradually  disappears;  between  this  series 
and  the  median  dorsal  ridge  another  series  of  prominent,  conical, 
bony  knobs,  about  eight  on  each  side,  each  one  located  over  a  rib  and 
connected  along  the  latter  with  the  terminal  rib  knob  by  a  series  of 
smaller,  less  conspicuous,  tubercles;  fingers  and  toes  rather  short, 
depressed,  with  indication  of  a  slight  web  at  the  base;  fifth  toe  very 
short,  rudimentary  on  the  right  foot,  entirely  missing  on  the  left;  no 
metacarpal  or  metatarsal  tubercles;  tail  compressed,  tapering  from 
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the  base,  ending  in  a  blunt  point,  upper  and  lower  edge  compressed, 
ridge-like;  vent  a  short  longitudinal  slit  with  transverse  folds  or 
papillae  along  the  edges  which  are  not  raised  or  swollen;  gular  fold 
a  slight  depression;  the  whole  body,  including  throat  and  legs  above 
and  below  roughly  granulated  or  tuberculated,  the  only  smooth 
places  being  the  lips,  underside  of  hands  and  feet,  and  the  lower  edge 
of  the  tail.  Color  (in  alcohol)  above  and  below  dark  "mummy- 
brown,"  the  bony  ridges  on  head  and  back,  as  well  as  the  two  series 
of  knobs  on  each  side  of  the  back,  pale,  like  old  ivory;  underside  of 
hands  and  feet,  as  well  as  lower  edge  of  tail,  yellowish. 

Dimensions. 

mm. 

Total  length 159 

Tip  of  snout  to  gular  fold 21 

Gular  fold  to  anterior  angle  of  vent 61 

Anterior  angle  of  vent  to  tip  of  tail 77 

Width  of  head ; 21.  5 

Fore  leg 25 

Hind  leg 27 

Height  of  tail  in  the  middle 6 

Variation. — The  specimen  described  above  being  only  the  second 
one  known,  it  is  obviously  impossible  to  indicate  the  extent  of  indi- 
vidual variation  in  this  species  or  even  of  sexual  differences,  as 
both  specimens  appear  to  be  females.  There  are  several  points  in 
which  the  two  specimens  differ,  however.  Thus,  in  the  type  the 
vomero-palatine  series  of  teeth  converge  somewhat  about  the  middle 
before  the  final  flaring  divergence.  In  the  proportions  there  is, 
moreover,  this  difference,  that  in  the  type  the  tip  of  the  toes  reaches 
the  elbow  of  the  fore  leg  when  the  legs  are  pressed  against  the  side; 
the  length  of  the  tail  of  the  type  is  also  proportionally  greater. 
That  the  type  is  said  to  have  an  oval  tongue  and  to  be  of  a  black  color 
are  differences  of  but  slight  consequence,  but  it  is  rather  remarkable 
that  the  type  does  not  appear  to  have  the  inner  row  of  dorsal  knobs 
differentiated  to  such  a  degree  as  to  call  for  special  mention  in  the 
original  description. 

Habitat. — The  type  of  this  species  was  discovered  by  Mr.  Hoist  in 
Okinawa  Shima,  in  1892,  and  is  in  the  British  Museum.  A  second 
specimen,  the  one  described  above,  belongs  to  the  Science  College 
Museum  in  Tokyo,  the  only  ones  thus  far  on  record.  This  latter 
specimen  is  from  the  same  locality  as  the  type. 

List  of  specimens  of  Tylototriton  andersoni. 


Museum. 
Scl.  Coll.  Tokyo. . 


Sex  and 
age. 


Adult  fem.a 


Locality.  ^SSLS01' 


! 


lee  ted. 


Okinawa  shima. 


By  whom  col- 
lected. 


a  Description,  p.  12;  figs.  1-6. 
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Genus  DIEMICTYLUS"  Rafinesque. 

1820.  Diemictylus  Rafinesque,  Annals  of  Nature,  1820,  No.  1,  p.  5  (type,  T. 

viridescens). 
1820.  Notophthalmus  Rafinesque,  Annals  of  Nature,  1820,  No.  1,  p.  5  (type, 

T.  miniatus). 
1838.  Cynops  Tschudi,  Classif.  Batr.,  p.  94  (type,  C.  subcristatus). 
1850.  Taricha  Gray,  Cat.  Batr.  Grad.  Brit.  Mus.,  p.  25  (type,  T.  torosa). 
1858.  Diemyctylus  Hallowell,  Journ.  Phila.  Acad.  (2),  III,  p.  362  (emendation). 

1878.  Trituras  Boulenger,  Bull.  Soc.  Zool.  France,  III,  p.  307  (type,  T.  viri- 

descens) (not  of  Rafinesque,  1815). 

1879.  Pelonectes  Lataste,  Rev.  Internat.  Sci.,  Ill  (p.  275),  (type,  P.  boscai)  (not 
of  Fitzinger,  1843). 

Professor  Cope  (Bull.  U.  S.  Nat.  Mus.,  No.  34,  p.  203)  has  raised 
the  question  whether  Rafinesque' s  Diemictylus  has  the  priority  over 
Merrem's  Molge  or  not,  both  having  been  proposed  in  1820.  The 
question  is  immaterial,  however,  since  Molge  is  a  strict  synonym  of 
Triturus,  Rafinesque  (1815),  both  the  latter  names  being  assuredly 
only  substitute  names  for  Triton,  preoccupied;  hence  they  are  in 
every  respect  identical  and  can  not  be  used  independently  for  dif- 
ferent sections  of  the  original  genus  Triton.  Molge  can  never  be 
used  unless  Triturus  should  become  unavailable  for  some  reason  not 
now  apparent.  To  the  latter  belong  the  species  without  a  bony 
fronto-squamosal  arch. 

Two  species  of  Diemictylus  occur  in  Japan,  one  peculiar  to  Kiusiu, 
Hondo,  and  Shikoku,  the  other  confined  to  the  northern  and  central 
Riu  Kius.  The  latter  is  a  broader-headed  form  with  shorter  digits 
and  longer  tail,  and  Boulenger  also  indicates  certain  differences  in 
the  coloration  of  the  live  animals.  The  structural  differences  are 
very  difficult  to  express  in  definite  terms  on  account  of  the  sexual 
and  individual  variability  of  these  forms.  It  appears  that  the  males 
have  relatively  longer  digits  than  the  females;  consequently,  in  the 
female  D.  pyrrhogaster  the  digits  are  of  about  the  same  relative 
length  as  in  the  male  D.  ensicauda.  On  the  other  hand,  the  length 
of  the  tail — though  undoubtedly  averaging  considerably  longer  in 
D.  ensicauda — varies  to  such  an  extent  individually  as  to  baffle  all 
my  attempts  at  using  it  diagnostically.  The  head  of  the  latter  is 
also  decidedly  larger,  but  the  variability  of  the  other  proportions  ren- 
ders the  use  of  it  illusory  as  a  unit  for  comparative  measurements. 
Nevertheless,  the  two  forms  are  quite  distinct,  and  it  may  be  that  a 
larger  series  of  D.  ensicauda  in  good  condition  (many  of  my  specimens 
being  rather  hard  and  dry)  will  yield  better  results  in  the  future. 

a  Derivation  and  meaning  obscure.  Two  derivations  suggest  themselves,  namely, 
^la/iVKTo?,  from  diapuyrvjii,  or  8i-%uikotv\o$,  but  the  application  of  neither  is 
obvious. 
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In  the  meantime  the  following  key  must  suffice: 

KEY   TO   JAPANESE    SPECIES    OP   DIEMICTYLUS. 

a x  Head  smaller;  digits  longer;  tail  shorter;  color  m  life,  underneath  red,  underside  of 
digits  blackish D.  pyrrhogaster,  p.  16. 

a2  Head  larger;  digits  shorter;  tail  longer;  color  in  life,  underneath,  including  under- 
side of  digits,  yellowish D.  ensicauda,  p.  21. 

DIEMICTYLUS  PYRRHOGASTER  a  (Boie). 

IMORI. 

Plate  II. 

1826.  Molge  pyrrhogaster  Boie,  Isis,  1826,  p.  215  (type-locality,  Japan;  Blomhoff , 
collector);  Bijdr  Natuurk.  Wetensch.,  II,  Pt.  1, 1827,  p.  27.— Molge  pyrrho- 
gastra  Boulenoer,  Cat.  Batr.  Grad.  Brit.  Mus.,  1882,  p.19  (Nagasaki;  Kiu- 
kiang  Mts.  China).— Okada,  Cat.  Vert.  Jap.,  1891,  p.  65  (Tokyo;  Kyoto; 
Kaga;  Suwo).— Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  p. 
101;  Kat.  Batr.  Mus.  Senckenberg. ,  1892,  p.  56  (Yokohama;  Nagasaki). — 
Sclater,  List  Batr.  Indian  Mus.,  1892,  p.  35  (Hakone;  Lake  Biwa). — 
Cynops  pyrrhogaster  Gray,  Cat.  Batr.  Grad.  Brit.  Mus.,  1850,  p.  25 
(Japan). — Boulenoer,  Bull.  Soc.  Zool.  France,  1880,  p.39. — Hilgen- 
dorf,  Sitz.  Ber.  Naturf.  Fr.  Berlin,  1880,  p.  120  (Tokyo;  prov.  Kazusa; 
Hakone  Mts.). —  Triton  pyrrhogaster  Strauch,  Mem.  Acad.  Sci.  St. 
P&ersb.  (7),  XVI,  No.  4, 1870,  p.  51  (Japan;  China?).— I wakawa,  Quart. 
Journ.  Microsc.  Sci.,  XXX,  1882,  p.  — ;  Zool.  Anz.,  V,  1882,  p.  10.— Sala- 
mandra  pyrrhogastra  Geerts.  Nouv.  Arch.  Mus.  Paris,  (2)  V,  1881,  p.  275 
(Japan). — Diemyctylus  pyrrhogaster  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  34, 
1889,  p.  201. 

1838.  Salamandra  subcristata  Schlegel,  Fauna  Jap.  Rept.,  pp.  125-139;  Saur.  et 
Batr.  pi.  iv,  figs.  1-3;  &  pi.  v,  figs.  7-8  (type-locality,  Japan;  types  in  Lei- 
den Mus.;  Siebold  and  Buerger,  collectors);  Abbild.  Amph.,  1844,  p.  122, 
pi.  xl,  figs.  1-3  (color  from  life). — Cynops  subcristatus  Tschudi,  Classif. 
Batr.,  1838,  p.  94,  pi.  n,  figs.  a-c. —  Triton  subcristatus  Dumeril  and 
Bibron,  Erp£t.  Gen.,  IX,  1854,  p.  140  (Japan). — Hallowell,  Proc. 
Phila.  Acad.,  1860, p.  494  (in part:  "Japan").— Martens,  Preuss.  Exped. 
Ost-Asien.  Zool.,  I,  1866,  pp.  109,  116;  1876,  p.  384  (Yokohama).— 
Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  V,  1891,  p.  239  (Yezo?). 

1898.  Triton  subcristatus  var.  typica  Krefft,  Verh.  Ges.  Deutsch.  Naturf.  Aerzte, 
69  Vers.  Braunschw.,  1897,  II,  Pt.  1,  p.  187  (Tokyo;  Kyoto). 

1898.  Triton  subcristatus  var.  immaculiventris  Krefft,  Verh.  Ges.  Deutsch.  Naturf. 
Aerzte,  69  Vers.  Braunschw.,  1897,  II,  Pt.  1,  p.  187  (Kiusiu). 

1906.  Triton  pyrrhogaster  subsp.  typica  Wolterstorff,  Abh.  Mus.  Magdeburg, 
1906,  p.  162. 

Description. — Adult  male;  U.S.N.M.  No.  31796;  Kyoto,  Hondo, 
Japan;  April  20,  1903;  Dr.  Hugh  M.  Smith,  collector.  Vomero- 
palatine  teeth  in  two  closely  approximated  longitudinal  series  begin- 
ning between  the  choanae  and  continued  posteriorly  to  beyond  a  line 
between  the  corners  of  the  mouth,  in  the  anterior  half  nearly  parallel, 
then  strongly  diverging;  tongue  small,  its  width  about  one-half  that 
of  the  mouth;  nostrils  anterior,  barely  visible  from  above,  their  dis- 
tance from  each  other  considerably  less  than  their  distance  from  the 

a  From  nvppo^  fiery  red;  yativrfp,  belly.     &  Reproduced  in  this  work,  Plate  II. 

Digitized  by  VjOOQ  IC 


U.  S.  NATIONAL  MUSEUM 


BULLETIN  NO.  58    PL.  II 


DlEMICTYLUS  PYRRHOGASTER.     (FROM  SCHLEGEL.) 
For  explanation  of  plate  see  page  553. 


Digitized  by 


Sfex 


i.*.OF 


Digitized  by 


Google 


HEKPETOLOGY   OF   JAPAN.  17 

eyes  and  only  about  two-thirds  the  width  of  the  interorbital  space, 
which  is  nearly  twice  that  of  the  upper  eyelid;  body  moderate,  the 
distance  from  tip  of  snout  to  gular  fold  (fig.  7)  being  contained  three 
times  in  the  distance  from  gular  fold  to  anterior  border  of  vent;  legs 
rather  long,  tip  of  longest  finger  reaching  knee  and  tip  of  longest  toe 
reaching  elbow  when  the  limbs  are  adpressed  to  the  sides  of  the  body; 
digits  long,  depressed,  without  webs,  third  finger  longest,  third  and 
fourth  toes  nearly  equal  and  longest,  first  finger  and  first  toe  shortest, 
shorter  than  fourth  finger  and  fifth  toe,  respectively;  tail  strongly 
compressed  (fig.  8),  with  a  fin  above  and  below,  the  outline  of  the 
fins  being  straight  and  nearly  parallel,  toward  the  tip  7 

tapering  to  a  fine  point,  which  is  drawn  out  as  a  soft 
filament  nearly  4  mm.  long;  skin  strongly  and  mostly 
transverse  rugose,  except  on  anterior  portion  of  head, 
on  limbs,  and  tail;  a  low,  smooth,  vertebral  ridge  from     v  /         . 
nape  to  tail,  being  contiguous  with  the  upper  fin  of  the     y  /ft  \\  • 
latter  and  bifurcating  on  the  occiput;  parotoid  gland      \    /J    v/ 
large,  prominent,  compressed,  flap-like,  almost  contin- 
uous with  a  dorso-lateral  glandular  ridge  cut  by  trans- 
verse grooves  into   a  series   of  bead-like  glands;    a 
similar  ventro-lateral  ridge  from  axilla  to  groin;   a  8 

large,  smooth,  globular  gland  on  each  side  of  the  neck  /V 

at  each  end  of  the  gular  fold;  a  somewhat  smaller  and  I    ) 

flatter  but  well-defined  circular  gland  above  the  inser- 
tion of  the  fore  leg  between  the  latter  and  the  dorso-    figs.  7-8.-diemic- 
lateral  ridge;  vent  a  longitudinal  slit  surrounded  by  a      ty^s.    pvbrho- 

OA8TER      2  X  NAT. 

large,  globular  swelling,  the  surface  of  which  is  coarsely  size;  7,  under- 
pustular,  the  pustules  near  the  posterior  end  of  the  vent  8IDE  or  HEAD»  8» 
being  drawn  out  into  long,  pointed,  conical  papillae.  At  end  of  basal 
Color  (in  alcohol),  above,  uniform  blackish  brown;  THmD-  N0-62?2* 
below,  including  the  edge  of  upper  lip,  ventro-lateral 
ridge,  and  the  anterior  portion  of  the  lower  edge  of  the  tail,  yellowish 
white,  with  a  series  of  irregular  blackish  blotches  on  each  side  of  the 
belly  and  a  few  paler  ones  unsymmetrically  on  throat  and  fore  neck; 
underside  of  hands  and  feet,  dusky. 

Dimensions. 

mm. 

Total  length 93 

Tip  of  snout  to  gular  fold 12 

Gular  fold  to  anterior  angle  of  vent 32 

Anterior  angle  of  vent  to  tip  of  tail  exclusive  of  filament 47 

Length  of  caudal  filament 4 

Width  of  head r 10 

Fore  leg 18 

Hind  leg 20 

Longest  toe 7 

Height  of  tail  in  the  middle 7 

26485— No.  58—07 2 
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The  adult  female  (U.S.N.M.  No.  31894;  Kochi,  Shikoku;  May  11, 
1903,  Dr.  Hugh  M.  Smith,  collector)  is  larger,  total  length  being 
123  mm.,  and  differs  from  the  breeding  male  in  the  lesser  develop- 
ment of  the  parotoid  glands  as  well  as  the  lateral  glandular  ridges, 
absence  of  the  scapular  gland,  and  the  caudal  filament.  The  body 
is  also  longer,  the  distance  from  tip  of  snout  to  gular  fold  being 
contained  more  than  three  times  in  the  distance  from  gular  fold  to 
vent;  so  that  the  fingers  and  toes  barely  touch  when  the  limbs  are 
pressed  against  the  side,  the  toes  themselves  also  being  shorter 
than  in  the  male;  finally,  the  vent  is  quite  different,  being  a  nearly 
circular  opening  with  long  radiating  papillas  forming  an  oval  swelling 
on  a  compressed  elevated  base. 

The  nonbreeding  male  and  female  (U.S.N.M.  Nos.  30735,  30736; 
Miyazaki,  Kiusiu)  differ  from  the  breeding  ones  chiefly  in  the  lesser 
development  of  the  glands  and  of  the  papillae  surrounding  the  vent, 
the  male  also  by  the  absence  of  the  caudal  filamentous  appendix. 

Color  of  living  specimens. — Dr.  Hugh  M.  Smith  has  kindly  fur- 
nished the  following  note  on  the  color  of  the  living  specimens  collected 
by  him  in  Kiusiu  and  Shikoku  during  the  breeding  season.  The 
back  is  black  or  blackish  green;  the  underside  of  head,  body,  legs, 
and  tail  is  blood  red,  with  dark  green  mottling  or  streaks  inclined 
to  be  symmetrical.  In  some  specimens  the  back  is  lighter  green  and 
the  sides  of  the  tail  may  be  steel  blue. 

Variation. — The  chief  variation  is  in  the  amount  of  dusky  or 
blackish  color  on  the  underside.  The  normal  markings  seem  to  consist 
of  a  series  of  irregular  spots  on  each  side  of  the  belly  sometimes 
confluent  to  longitudinal  streaks.  These  markings  are  often  so 
heavy  as  to  make  the  sides  nearly  uniform  black,  but  the  center  of 
the  belly  is  usually  unspotted.  On  the  other  hand,  some  specimens 
are  nearly  devoid  of  spots.  These  form  Krefft's  variety  immacu- 
liventris,  but  they  are  not  confined  to  any  particular  locality  and 
represent  only  the  extreme  individual  variation. 

A  male  specimen  taken  in  May,  1898,  near  Mount  Fuji  (U.S.N.M., 
No.  34308) ,  is  of  a  light  grayish  brown,  almost  unspotted  underneath 
and  seems  to  be  a  sort  of  albino. 

Boulenger  and  Wolterstorff  (Zool.  Anz.,  XXX,  1906,  p.  562)  express 
the  opinion  that  a  more  detailed  study  of  D.  pyrrhogaster  might 
show  the  desirability  of  breaking  it  up  into  several  subspecies,  and 
the  former  mentions  several  breeding  males  and  females  from  the 
island  of  Iki  as  being  very  small,  as  well  as  some  Kobe  specimens 
as  having  very  weak  parotoid  glands.  Whether  the  former  island 
contains  a  particular  dwarfed  race  it  is  impossible  to  say,  as  no 
measurements  are  given,  but  I  do  not  believe  it  will  be  possible  to 
split  the  specimens  inhabiting  the  various  large  islands  into  geo- 
graphical forms.  The  size  and  prominence  of  the  parotoid  glands 
seem  to  be  more  or  less  dependent  on  the  season. 
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Habitat — Widely  distributed  and  common,  inhabiting  streams, 
ponds,  reservoirs,  and  roadside  drains,  but  probably  confined  to  the 
lower  altitudes. 

Siebold0  reported  it  from  Hondo  and  Shikoku  as  well  as  from 
Kiusiu.  Doctor  Fritze  has  stated  that  he  found  no  specimens  in 
Yezo,  but  that  he  saw  some  in  the  Sapporo  Museum.  Doctor 
Nozawa,  however,  has  emphatically  asserted  (in  letter  dated  Feb- 
ruary 27,  1901)  that  this  is  a  mistake,  that  "there  is  no  record  of 
its  presence  [in  Yezo]  and,  moreover,  no  specimen  in  the  Sapporo 
Museum." 

There  are  numerous  specimens  from  Nagasaki  in  the  various 
museums — for  instance,  in  British  Museum,  the  Hamburg  Museum, 
and  Museum  Senckenbergianum.  The  United  States  National  Museum 
has  it  from  Miyazaki,  province  of  Hiuga,  Kiusiu,  and  Dr.  Hugh  M. 
Smith  reports  having  observed  it  in  the  province  of  Satsuma. 

The  latter  gentleman  collected  a  fine  series  at  Kochi,  province  of 
Tosa,  Shikoku. 

From  Hondo  we  have  numerous  records.  Thus,  from  Tokyo, 
Kyoto,  Kaga,  and  Suwa  (Okada);  from  Yokohama  (von  Martens; 
Mus.  Senckenberg),  Hakone  (Indian  Mus.;  Hilgendorf),  Tokyo, 
and  province  of  Kazusa  (Hilgendorf),  Lake  Biwa  (Indian  Museum). 
Jouy  collected  it  on  the  way  between  Yokohama  and  Kobe,  and  the 
Challenger  expedition  brought  home  specimens  from  the  latter  place. 
In  the  Hamburg  Museum  there  are  specimens  collected  by  T.  Lenz  in 
Kawachi  Province,  and  Prof.  R.  Hitchcock  sent  us  a  specimen  from 
Osaka.  Dr.  Hugh  M.  Smith  collected  three  fine  specimens  in  spring 
ponds  near  Kyoto  and  observed  the  species  in  the  provinces  of  Ise 
and  Shima,  and  from  Mr.  A.  Owston  we  have  a  large  series  collected 
at  Mount  Fuji.  Finally,  British  Museum  has  two  specimens  from 
"northern  parts  of  Niphon." 

There  is  no  record  of  this  species  from  Tsu-shima,  but  specimens 
from  Iki-shima,  between  the  latter  and  Kiusiu  are  in  British  Museum.6 

It  would  be  highly  interesting  to  know  how  far  north  this  species 
goes  in  Hondo  and  also  what  its  distribution  is  on  the  west  coast. 
It  is  also  of  the  greatest  importance  that  its  vertical  range  in  the 
various  provinces  should  be  ascertained  and  recorded. 

Diemictylus  pyrrhogaster  is  said  to  occur  in  China,  but  the  alleged 
Chinese  specimens  of  this  species  are  either  of  very  dubious  origin c 

°Introd.  Kept.  Fauna  Japon.,  p.  xvi. 

&Boulenger,  Zool.  Anz.,  XXX,  1906.,  p.  562. 

c  Thus  the  specimen  in  the  museum  in  St.  Petersburg  referred  to  by  Strauch  (Mem. 
Acad.  Sci.  St.  P6terebourg,  (7)  XVI,  No.  4,  1870,  p.  51)  and  obtained  from  Doctor 
Schaufuss,  the  Dresden  dealer,  who  was  unable,  however,  to  guarantee  the  correctness 
of  the  locality.  The  habitat  "China"  is  the  more  suspicious  in  this  case,  as  the 
museum  in  question  also  has  a  specimen  of  Hynobius  mevius  from  the  same  source 
and  same  alleged  locality.    (See  Strauch,  same  reference  as  above,  p.  55.) 
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or  else  belong  to  the  Chinese  representative,  Diemictylus  orientalis 
David  a  recently  redescribed  by  Woltersdorff . 

Another  nearly  related  species,  Diemictylus  sinensis  (Gray)  is  also 
a  native  of  China,  the  type  having  been  collected  "  inland  of  Ningpo." 

Boettger  mentions  four  specimens  from  Hongkong  in  Museum 
Senckenbergianum.  For  difference  from  D.  pyrrhogaster  consult 
Boettger,  Offenbach.  Yer.  Xaturk.  26-28  Ber.,  1888,  p.  100. 

Lately  a  third  species  has  been  discovered  at  Yunnan  fu,  province 
of  Yunnan,  at  an  elevation  of  about  6,000  feet,  namely,  Molge  wot- 
terstorjfi  Boulenger.6 

List  of  specimens  of  Diemictylus  pyrrhogaster. 


.S.N.M. 

No. 

6272a 

Sex. 

Male  a 

do 

do.... 

do 

Female 

do 

Male 

Female 

Male  6 

Female  b... 

....do 

do 

do 

Male 

dof 

Female f> ... 

do 

do 

do 

Male 

do 

Female 

do 

do 

Male 

do 

Female . . . . 

1 
i 

.    Japan. 

J do. 

do. 

J do. 

.' do. 

.    Osaka. 
.    Kol**  tr 

.' do. 

.    Miyaza 

do. 

do. 

do. 

.'  Kyoto. 

do. 

do. 

.    Koohi. 

do. 

.! do. 

. do. 

J do. 

.! do. 

.    Mount 

do. 

do. 

do. 

do. 

do. 

Locality. 

When  col- 
lected. 

By  whom  collected  or 
from  whom  received. 

Total 
length. 

mm. 

80 

62726 

88 

6272f 

87 

6272d 

83.5 

6272f 

98 

14865 

R. 
P. 

Hitchcock, 

L. Jouy 

.do 

A.Clark 

..do 

..do 

..do 

M.Smith 

..do 

..do 

..do 

do 

114 

17811 

17812 

>  Yokohama 

lei,  Kiusiu 

..'  Aug.    -,1886 
do 

78 
111 

30735 

C. 

77  5 

30736 

92.5 

30737 

88.5 

30738 

81 

31794 
31795 

Hondo 

Shikoku 

Fuji,  Hondo 

b  Description,  ] 

..    Apr.  20,1903 
do 

TI 

98 
93 

31796 

do 

93 

31894 
31897 

..    May    11,1903 
do 

123 
113 

31898 

..  .  do 

do 

104 

31899 

do 

do....* 

109 

31900 

do 

do 

83.5 

31901 

do 

do 

89 

34288 

..    May.    -,1S98 
do 

A. 

Owston 

119.5 

34289 

..do 

126 

34290 

do 

do 

do 

do 

... 

..do 

116 

34291 
34292 
34293 

..do 

..do 

..do 

do 

100 

ua5 

34294 

do 

Male 

Female 

Male 

*  Figs.  7-8. 

do. 

do. 

J do. 

do. 

do 

122 

34295 

..' do 

do 

100 

34296 

..' do 

do 

116 

34297 

do 

do 

101 

3.18. 

c  Description,  p.  16 

o  Triton  orientalis  David,  Jour.Trois.  Voy.  Emp.  Chinois,  I,  1875,  p.  32  (type-local- 
ity, Kioutch6ou,  Prov.  Ohe-kiang,  China);  II,  pp.  215,  238  (Tsitou,  Prov.  Kiangsi) 
(typ<»8  in  Paris  Mus.). —  Triton  pyrrhogaster  subsp.  orientalis  Wolterstorff,  Zool. 
Anz.,  XXX,  Aug.  28,  1906,  p.  558;  Abh.  Mus.  Magdenburg,  1906,  p.  153,  pi.  I,  figs. 
3-6  (Ohee-ohou,  Prov.  Hupoh). 

&Proo.  Zool.  Soc.  London,  1905,  I,  p.  177,  pi.  xvn. 
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List  of  specimens  of  Diemictylus  pyrrhogaster — Continued. 


No.                **■ 

Locality. 

When  col- 
lected. 

By  whom  collected  or 
from  whom  rece  ved . 

Total 
length. 

1 

mm. 

34298     Female 

Mount  Fuji,  Hondo 

May—,  1808 

A.  Owston 

103 

34399   do 

do 

do 

do 

100 

34300    Male *. 

do 

do 

do 

95.5 

34301       ...do 

do 

do 

do 

93.5 

34302     Male      .     . 

Mount  Fuji,  Hondo 

do 

May  — ,  1898 
do 

A.  Owston 

93 

34303  l        .do . . 

do 

95.5 

34304   do 

do 

do 

do 

97 

34305     Female .    . 

..  ..do 

do 

do 

118 

34306  ,  Male 

do 

do 

do 

94 

34307   do 

do 

do 

do 

92 

34308   ..   ..do « 

do 

do 

do 

110 

o  Albino? 

DIEMICTYLUS  ENSICAUDAa  (Hallowell). 

1860.   Triton  subcristatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  494  (in  part;  not 

of  Schlegel). 
1860.  Triton  ensicauda  Hallowell,  Proc.  Phila.  Acad. ,1860,  p.  494  (type-localities: 

Amakarima  I.  and   "Ralousima  .     .     .    the  northern  half  of  Ousima 

proper; "  types noe.  7410 and  7456,  U.S.N. M.;  Stimpson,  collector). 
1887.  Molge  pyrrhogaster  var.  ensicauda  Boulenger,  Proc.  Zool.  Soc.  London,  1887, 

p.  150  (Riu  Kiu).— Boettoer,  Offenbach.  Ver.  Naturk.  33-36  B or.,  1895, 

p.  106  (Okinawa). 
1891.   Molge  pyrrhogastra  var.    ensicaudatus    Okada,    Cat.    Vert.    Japan,   p.   65 
(Okinawa  ahima). — Frttze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865;  author's 
separate,  p.  16  (Okinawa). 
1902.  Molge pyrrhogastra ensicauda  Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  186 

(*'  Loo  Choo  Islands,"  probably  Okinawa  shima;  Furniss  and  Hiller  coll.). 

Description. — Adult  male;  U.S.N.M.  No.  7410a;  cotype;  O-shima, 
Riu  Kiu  Archipelago;  William  Stimpson,  collector  (figs.  9-15).  Very 
similar  to  the  male  of  D.  pyrrhogaster,  but  proportions  different,  the 
head  being  larger,  toes  shorter,  and  tail  longer;  distance  from  tip  of 
snout  to  gular  fold  contained  less  than  three  times  in  distance  from 
gular  fold  to  vent;  fingers  and  toes  interdigitate  when  limbs  are 
pressed  against  the  side;  glands  and  glandular  ridges  much  less 
developed.  Color  (in  alcohol)  underneath  uniform  yellowish;  under- 
side of  digits  also  yellowish. 

Dimensions. 

mm. 

Total  length * Ill 

Tip  of  snout  to  gular  fold 14 

Gular  fold  to  anterior  angle  of  vent 38 

Anterior  angle  of  vent  to  tip  of  tail 59 

Width  of  head 12 

Foreleg 20 

Hind  leg 20 

Longest  toe 4 

Height  of  tail  in  the  middle 6 


<*  From  the  Latin  words,  ensis,  sword;  caxiaa,  tail. 
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This  specimen  is  apparently  not  taken  in  the  breeding  season. 
Another  adult  male  (U.S.N.M.  No.  36554)  appears  to  be  in  the  breeding 
stage,  however,  as  there  is  a  distinct  indication  of  a  terminal  caudal 
appendix  and  the  globular  swelling  around  the  vent  is  very  great  with 
highly  developed  papillae.  Notwithstanding  these  signs  the  glands 
and  glandular  ridges  are  very  poorly  developed;  the  parotoids  are 


12 


10 


13 


13 


Figs.  9-15.— Diemicttlus  ensicaud*.  2  x  nat.  size.  9f  top  of  head;  10,  side  of  head;  11,  under- 
side of  head;  12,  open  mouth;  13,  hand;  14,  foot;  15,  section  of  tail  at  end  of  basal  third.  No. 
74H>o,  U.8.N.M. 

small,  the  gular  spherical  gland,  the  scapular  circular  gland,  and  the 
ventrolateral  ridge  are  not  indicated. 

The  females  appear  to  differ  from  the  males  much  as  do  the  D. 
pyrrhogaster  females. 

Color  of  living  specimens. — It  is  stated  that  this  species  is  yellow  or 
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orange  underneath  and  not  blood-red,  as  D.  pyrrhogaster.  (See 
Stimpson's  notes  as  given  in  the  footnote.0) 

Variation. — Our  O-shima  specimens  seem  to  be  browner,  though 
this  may  be  due  to  fading,  and  are  unspotted  underneath.  On  the 
other  hand,  the  Okinawa  specimens  are  blotched  with  blackish  after 
the  fashion  of  D.  pyrrhogaster.  Whether  there  is  any  constant  differ- 
ence in  the  coloration  of  the  specimens  from  the  two  islands  can  not  be 
decided  from  the  specimens  at  hand,  nor  whether  any  structural 
difference  exists  between  them.  Large  series  of  fresh  material  repre- 
senting both  species  in  the  corresponding  stages  would  be  required 
for  the  purpose. 

Habitat. — This  salamander  was  first  collected  during  Commodore 
Perry's  expedition  in  May,  1853,  by  Mr.  W.  Heine,  in  the  Loo  Choo 
Islands,  but  it  was  first  recorded  from  specimens  brought  home  by 
the  Rodgers  North  Pacific  Surveying  and  Exploring  Expedition.  Ac- 
cording to  Halloweirs  account  of  the  herpetology  of  this  expedition, 
specimens  were  collected  by  Messrs.  Squires  and  Macomb  in  April, 
1855,  on  Amakarima  Isle  (Kerama  shima),  while  others  were  from 
the  northern  half  of  Oushima — i.  e.,  Amami-o-shima.  The  latter 
were  collected  by  W.  Stimpson,  but,  as  shown  below,  they  proba- 
bly came  from  Kakeroma  shima.  Since  then  various  collectors 
have  obtained  it  in  the  Riu  Kius.  Thus  the  U.  S.  National  Museum 
has  received  two  specimens  (48a)  from  the  Science  College  Museum, 
and  there  are  three  in  the  British  Museum — one  from  one  of  Fryer's 
collectors,  the  two  others  from  Hoist.     It  has  not  been  recorded 

a  Hal lowell'8  statements  and  Stimpson's  manuscript  notes  are  at  variance,  and  it  is 
impossible  now  to  straighten  out  the  tangle.  Only  one  set  of  specimens  brought  home 
by  the  expedition  has  been  preserved,  viz,  three  specimens  numbered  7410  U.S.N.M., 
which  are  uniform  underneath  without  black  blotches. 

These,  according  to  Hallowell  (p.  494),  should  be  the  No.  53  of  the  (original)  catalogue 
and  come  from  4t  Ralousima"  "the  northern  half  of  Ousima  proper."  Besides  these  he 
mentions  "specimens  marked  No.  5,  found  in  the  paddy  fields  at  the  Amakarima  Isle 
Loo  Choo,  April,  1855,  by  Mr.  Squires  and  Mr.  Macomb." 

Now,  turning  to  Doctor  Stimpson's  manuscript  catalogue  we  find  the  following 
entries: 

"Ou.  53.  Salamander?  found  in  muddy  pond  holes  among  the  mountains,  and  in 
jdamp  places  in  thickets  [Ousima  scratched  out  by  W.  S.]  April  [and  substituted]  Kato- 
nasima  I.  (the  S.  hplf  of  Ousima)  (Wright)  [here  follows  a  sketch  of  the  two  islands— the 
northern  inscribed  Ousima,  the  southern  Katonasima].  Above  black,  below  deep  ver- 
milion with  black  spots  and  patches." 

"  Am.-5.  Salamander?  found  in  the  paddy  fields  at  the  Amakirrima  Isles  (Loo  Choo) 
April,  1855  (Mr.  Squires  and  Mr.  Macomb)." 

In  the  first  place,  I  can  find  on  no  map  and  in  no  gazetteer  such  a  name  as  "  Ralou- 
sima," and  one  wonders  if  HalloweH's  manuscript  can  have  had  "  real  Ousima."  In  the 
second  place,  Stimpson's  u  Katonasima  "  is  plainly  Kakeroma  shima.  It  then  seems 
probable  that  Hallowell  got  mixed  up  and  wrote  northern  where  he  should  have 
written  southern. 
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from  the  Yaeyama  group,  and  consequently  appears  to  be  confined 
to  the  central  group  of  the  Riu  Kius. 

List  of  specimens  of  Diemictylus  ensicavda. 


U.8.N.M. 
No. 


7410a 
74106 
7410c 
7451a 
74516 
36554 
36555 


Sex. 


Locality. 


When  col- 
lected. 


Male  ° O-shima  group  Riu  Kiu 

.do« do 

Female  a ' do 

Male LOkinawa]  Rio  Ktu 

Female. do 

Male  & Okinawa  shima. 

....do ' do 


oCotypes;  description,  p.  21,  and  figures,  p.  22. 


By  whom  collected      1^jJl# 


W.  Stimpson 

....do 

....do 

W.Heine 

....do 

Sci.  Coll.  Tokyo. 
....do 


6  Description,  p.  21. 


Ill 
106 


105 
112 
104 
110 


Family  AMBYSTOMID.E. 

Two  subfamilies  based  upon  cranial  and  hyoid  characters  may  be 
recognized,  the  Hynobiinae,  which  are  peculiar  to  the  eastern  part 
of  the  Old  World,  and  the  Ambystominae,  which  are  almost  entirely 
confined  to  the  New  World. 

A  word  may  here  be  said  as  to  the  name  Ambystomidse  for  this 
family.     Tt  is  derived  from  the  generic  name  Ambystoma,  given  by 
Tschudi  in  1838,  generally  emended  to  Amblystoma 
f\f  \  under  the  erroneous   impression  that  the  original 

spelling  was  due  to  a  misprint,  and  that  Tschudi 
A  A  intended  to   derive   it  from   aji/3\vs}  blunt.     This 

^  emendation   is   utterly   unwarranted   for  not   only 

does  Tschudi  use  the  word  Ambystoma  four  times, 
but  it  is  plainly  a  legitimate  contraction  for  Anahy- 
fio.  16.-DIAGRAM  of  stoma,  with  allusion  to  the  phrase  ava  Gropa  fiveiv, 
to  cram  into  the  mouth.  The  shorter  form  of  Amby- 
stomidse  for  Ambystomatidae  is  justified  by  the  per- 
fectly correct  practice  in  Greek  to  form  composite 
words  with  nouns  ending  in  -fiux  (genitive,  -jiarog) 
by  leaving  out  the  r  of  the  root  (Kretschmer, 
Sprachregeln,  1899,  p.  19,  §  15),  for  instance, 
(TTopiapyog. 


arrangement  of 
vomerine  teeth  in 
onychodact  ylu8, 
salamandrella, 
and  geomolge. 
(From  Nikolski, 
Ann.  Mus.  Zool. 
Acad.  Sci.  St.  Pe- 
TERSBOURG,  I,  1896, 
P.  78.) 


KEY  TO   THE   GENERA   INHABITING   JAPAN    AND    EASTERN    SIBERIA  (fig.  16). 

a1.  Median  angle  of  vomero-palatine  series  of  teeth  extending  farther  back  than  the 
lateral  ends. 

b\  Toes  five Hynobius,  p.  25. 

62.  Toes  four Salamandrella,  p.  37. 

a2.  Vomero-palatine  series  not  extending  farther  back  in  the  middle  than  on  the 
sides. 
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bl.  Vomero-palatine  aeries  continuous;  digits  (except  of  nonbreeding  females)  with 

black  claws Onychodactylus,  p.  42. 

b2.  Vomero-palatine  series  interrupted  in  the  middle;  no  claws Gevmolge,  p.  47. 

Genus   HYNOBIUS"  Tschudi. 

1838.  Pseudosalamandra  Tschudi,  Classif.  Batr.,  pp.  56,  91  (type,  77.  nxviu*). 

1838.  Ilynobius  Tschudi,  Classif.  Batr.,  pp.  60,  94  (type,  //.  nrbukmis). 

1839.  Molge  Bonaparte,  Icon.  Fauna  Ital.,  II,  fasc.  xxvi,  fol.  131**  (type,  M. 

nxvia)  (not  of  Merrem). 
1848.  Hydroscopes    Gistel,    Naturg.    Thierr.,   p.   xi  (substitute  for  Pseudoscda- 

mandra). 
1854.  Ellipsoglossa  Dumeril  and  Bibron,  Erp£t.  G£n.,  IX,  p.  97  (same  type). 

As  will  be  seen  from  the  above  synonymy,  Psevdosalamandra  of 
Tschudi  has  a  few  pages  precedence  of  his  Ilynobins.  As  E.  D.  Cope, 
the  first  author  to  formally  combine  the  two  genera  under  one  of 
Tschudi' s  names,  selected  Hynobius  for  the  greater  group,  the  name 
so  selected  by  him  must  stand,  according  to  International  Code  of 
Zoological  Nomenclature,  art.  28. 

The  genus  Hynobius,  although  far  from  peculiar  to  Japan,  is  never- 
theless quite  characteristic.  Of  the  seven  known  species,  four  have 
not  been  found  outside  of  the  islands  of  Hondo,  Shikoku,  Kiusiu, 
and  Tsu-shima;  one  has  been  found  in  Korea;  and  one  is  of  uncertain 
locality,  it  being  doubtful  whether  the  only  specimen  known  came 
from  Japan  or  China.  Thus  far  only  one  species  is  known  with  cer- 
tainty from  the  latter  country,  namely,  77.  chinensis  Guenther.6 

KEY  TO   THE  JAPANESE    AND    KOREAN    SPECIES    OF   HYNOBIU8. 

a1  Tail  subcylindrical  for  more  than  the  basal  half,  more  or  less  compressed  toward  the 
tip,  not  keeled. 
6'  Fifth  toe  well  developed. 
c1  "  Body  more  than  four  times  the  length  of  the  head ;  length  of  the  [vomero]  pala- 
tine series  [of  teeth}  from  anterior  border  to  posterior  angle,  equals  two-thirds 

or  three-fourths  the  width  of  the  tongue  " 77.  nxvius,  p.  26. 

c2  "Body  thrice  and  two-thirds  the  length  of  the  head;"  length  of  vomero-pala- 
tine series  "from  anterior  to  posterior  angle  equals  one-half  of  the  width  of  the 

tongue. " 77.  leechii,  p.  29. 

b2  Fifth  toe  rudimentary //.  peropus,  p.  32. 

a2  Tail  compressed  behind  the  vent,  keeled. 

61  Thirteen  costal  grooves 77.  nebulosus,  p.  30. 

b2  Eleven  costal  grooves. 
cl  Fifth  toe  well  developed;  vomero-palatine  with  the  median  angle  extending 
backward  a  considerable  distance  beyond  the  lateral  arms. 

77.  nigrescens,  p.  34. 

c2  Fifth  toe  rudimentary;    vomero-palatines  with  the  median  angle  not  extending 

backward  beyond  the  lateral  arms -.77.  lichenatus,  p.  36. 

o  From  £kis,  a  ploughshare;  fiios,  life. 

h  Ann.  Mag.  Nat.  Hist.  (6),  IV,  1889,  p.  222,  from  Ichang. 
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HYNOBIUS  NfiVIUSo  (Schlegel). 
Plate  III,  figs.  1-3. 

1838. — Salamandra  nxvia  Schlegel.  Fauna  Jap.,  Rept.,  pp.  122,  129,  Saur.  et 
Batr.,  pi.  iv,  figs.  4-6 ;&  pi.  v,  figs.  9-10  (typo-locality,  Hondo  and 
Shikoku;  types  in  Rijksmuseum,  Leiden;  Siebold,  collector);  Abbild. 
Amphib.,  1844,  p.  122,  pi.  xxxix,  fig.  4  (color  from  life). — Geerts, 
Nouv.  Arch.  Mus.  Paris,  (2)V,  1883,  p.  275. — EUipsoglo&sa  nsevia  Ditmerii. 
and  Bibron,  Erp£t.  Gen.,  IX,  1854,  p.  99,  pi.  ci,  fig.  5  (Japan,  Siebold 
coll.).— Strauch,  Mem.  Acad.  Sci.  St.  P&ersb.  (7),  XVI,  1870,  p.  55 
(Japan;  China?).— Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  V,  1891, 
p.  239  (absent  in  Yezo). — Hynobius  naevius  Cope,  Ptoc.  Phila.  Acad., 
1859,  p.  125.— Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1876,  p.  384 
(Nagasaki).— Okada,  Cat.  Vert.  Jap.,  1891,  p.  65  (Kyoto). 

1850.— Molge  striata  Gray,  Cat.  Batr.Grad.  Brit.  Mus.,  p.  31  (not  of  Merrem  1820). 

Description    (figs.  17-22).— Adult   female;    U.S.N.M.    No.    23901; 
Kumamoto,  province  Higo,  Kiusiu;  Xakagawa,  collector.     Vomero- 


20 


18 


O 


FlQS.  17-22.— HYNOBIUS  NJEVIUS.     2  X  NAT.  SIZE.     17,  TOP  OF  HEAD;  18,  SIDE  OF  HEAD;  19,  OPEN  MOUTH; 
20,  SECTION  OF  TAIL  AT  END  OF  BASAL  THIRD  (1 J  NAT.  SIZE) ;  21,  HAND;  22,  FOOT.     Sci.  COLL.,  TOKYO. 

palatine  series  long,  forming  a  very  acute  angle  posterior^,  length  of 
inner  principal  branch  about  equaling  three-fourths  the  width  of  the 
tongue,  the  outer,  short,  recurring  branch  forming  an  acute  angle ;  head 
rounded  anteriorly,  flat,  somewhat  concave  behind  the  eyes;  nostrils 
situated  halfway  between  eye  and  tip  of  snout,  their  distance  from 
each  other  equaling  the  interorbital  space;  eyes  large,  prominent, 
%ieir  longest  diameter  nearly  equaling  the  interorbital  space,  which  is 

a  Latin,  signifying  spotted. 

&  Reproduced  in  this  work  on  Plate  III,  figs.  1-3. 
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less  than  twice  the  width  of  the  upper  eyelid;  distance  from  tip  of 
snout  to  gular  fold  contained  three  times  in  distance  from  gular  fold 
to  anterior  border  of  vent;  limbs  rather  short,  fingers  and  toes  when 
laid  against  the  body  not  meeting  by  about  two  costal  folds;  fingers 
and  toes  moderate,  somewhat  depressed,  without  webs;  fifth  toe  well 
developed,  about  size  of  third  finger,  but  slightly  shorter  than  first 
toe ;  tail  very  short,  its  length  from  anterior  end  of  vent  only  one-half 
the  distance  from  the  same  point  to  tip  of  snout,  subcylinduical, 
becoming  compressed  only  a  short  distance  from  the  tip,  no  keel 
above  or  below;  skin  everywhere  smooth  and  glossy  with  numerous 
minute  pits  all  over;  fourteen  distinct  costal  grooves  including  the 
axillar  and  inguinal  ones ;  a  median  dorsal  groove ;  parotoid  gland  flat, 
large,  distinct,  with  a  sharp,  rounded  upper  edge;  a  distinct  groove 
from  eye  to  parotoid;  gular  fold  strong;  vent  (female)  a  single  longi- 
turdinal  slit,  borders  not  swollen.  Color  (in  alcohol)  pale  cinnamon- 
rufous  above,  on  sides  and  underneath  gradually  fading  to  pale  pink- 
ish buff,  everywhere  densely  marbled  and  clouded  with  dusky,  the 
markings  being  larger  and  coarse  on  the  upper  surface. 

Dimensions. 

mm. 

Total  length 8f> 

Tip  of  snout  to  anterior  border  of  vent 57 

Anterior  border  of  vent  to  tip  of  tail 29 

Tip  of  snout  to  gular  fold 14 

Width  of  head 10 

Long  diameter  of  eye 3 

Fore  leg 12 

Hind  leg 15 

Width  of  tail  at  middle 5 

Height  of  tail  at  middle 6 

The  male  is  said  to  have  the  vent  consisting  of  a  longitudinal  slit 
"with  a  small  papilla  and  a  short  transverse  slit  anteriorly." 

Variation. — The  length  of  the  tail  in  the  specimens  measured  by  me 
varies  to  such  an  extent  that  I  am  not  quite  sure  we  here  have  to  deal 
with  only  one  species.  The  coloration  also  is  very  different  in  differ- 
ent specimens,  and  gives  rise  to  similar  doubts.  But,  unfortunately, 
the  variation  in  the  ratio  between  the  length  of  the  tail  and  that  of  the 
head  and  body  is  so  gradual,  as  shown  in  the  table  below,  that  I  do  not 
see  my  way  clear  to  draw  a  line,  while  on  the  other  hand  the  two 
specimens  with  the  greatest  difference  in  tail  proportion  agree  in  color 
and  differ  from  the  specimens  with  intermediate  proportions.  The 
relative  width  and  height  of  the  tail  is  similarly  varied,  and  is  equally 
unsuited  to  furnish  a  demarcation  line.  One  of  the  specimens,  the  one 
in  the  Science  College,  Tokyo,  collection,  has  thirteen  costal  grooves, 
the  others  have  fourteen. 
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The  difference  in  the  coloration  is  considerable.  The  Science  Col- 
lege specimen  is  paler  (more  faded  ?)  with  less  coarse  marblings  than 
the  one  described  above,  and  the  underside  nearly  uniform  pale 
brownish.  The  three  specimens  in  the  Copenhagen  Museum,  how- 
ever, are  uniformly  brown  above,  with  large  pale  spots  and  coarse 
marblings  on  sides  only.  These  specimens  were  probably  received 
from  the  Leiden  Museum,  and  thus  verify  SchlegePs  remarks  in  the 
original  description  as  follows:  The  system  of  coloration  in  this 
species  seems  to  us  to  be  rather  constant  in  the  large  number  of  speci- 
mens which  we  have  examined.  This  salamander  is  of  a  slaty 
or  plumbeous  color,  uniform  above,  but  varied  with  large  whitish 
spots  confluent  like  marblings  on  the  flanks  and  on  the  lower  parts, 
which  often  are  paler  or  tending  to  yellowish.  Finally,  the  colored 
figure  reproduced  in  Schlegers  "  Abbildungen,"  pi.  xxxrx,  fig.  4, 
from  a  sketch  from  a  living  specimen,  is  black  above  with  very  distinct 
irregular  whitish  blotches  on  sides  of  head,  body,  and  tail,  and  upper 
side  of  limbs.  Boulenger's  description  of  specimens  in  British  Museum 
having  the  same  origin  as  the  above  is  similar,  "  blackish  gray,  lighter 
beneath;  sides  variegated  with  light  gray." 

In  view  of  this  uniformity  it  is  difficult  to  understand  the  variation 
in  the  two  specimens  before  me,  and,  I  may  add,  in  a  third  one  in 
Science  College  from  the  same  locality  as  ours  described  above. 

Habitat. — Judging  from  Siebold's  preface  to  the  reptile  volume  of 
Fauna  Japonica  (p.  xvi)  he  obtained  the  present  species  only' in 
Hondo  and  Shikoku,  but  not  in  Kiusiu.  It  should  be  noted,  how- 
ever, that  von  Martens  (I.  c .)  records  it  as  obtained  at  Nagasaki  by 
Doctor  Pompe,  and  that  the  specimen  in  our  museum  (No.  23901)  is 
from  Kumamoto,  province  Higo,  Kiusiu.  These  are  the  only  definite 
records  of  locality  which  I  have  been  able  to  find  except  Kyoto,  as 
given  by  Okada.     It  seems  certain,  however,  that  it  is  absent  in  Yezo. 

List  of  specimens  of  Hynobius  nsevius. 


Museum.  I    No. 


Sex  and 
age. 


Locality. 


When 
col-    I 
!  lected.  I 


B}-  whom    '  o 
collected.     |  £    £ 


U.S.N.M. 

23tJ01 

Copenh . . 

34 

Do.. J 

35 

Do...| 

36 

Scl.  Coll.i 

|  I  I  \mm 

Fem.ad.o   Kumamoto,  Kiusiu     1884    I  Nakagawa.J    57 

do. .J  "Japan" I    71 

do.. J do 1 1    80 

do...| do 1 82 

doA.I I ' 58 


I 


a  Description,  p.  26. 


1  Vent  to  tip  of 

I  Snout  to  guiar 
1      fold. 

1 

0 

5 

'3 

£1 

5 

I 
0 

S 

"3 

•v  0 
PS 

mm,  mm 

mm 

mm 

mm 

29'l4 

10 

5  6 

1.96: 

45:16.5 

12 

5!  7.5  1.58: 

48  19.  5 

13 

6  8     1.67: 

G11&5 

14 

711.51.34: 

49!14 

1 

11 

5 

7 

1.18: 

&  Figs.  17-22. 
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HYNOBIUS  LEECHIIo  Boulenger. 

Plate  IV,  fig.  8. 

1887.  Hynobius  leechii  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XIX,  p.  67  (type- 
locality,  Gensan,  Korea;  type  in  Brit.  Mus.;  Leech,  collector) ;  Proc. 
Zool.  Soc.  London,  1890,  p.  326. 

Hynobius  leechii  is  undoubtedly  closely  allied  to  //.  naevius.  Bou- 
lenger hints  at  a  difference  in  the  proportion  between  head  and  body 
which  I  have  been  unable  to  appreciate  while  examining  the  type 
with  the  kind  permission  of  the  authorities  of  the  British  Museum. 

The  chief  difference  is  perhaps  in  the  shorter  vomero-palatine 
series.  It  should  be  noted,  however,  that  one  of  the  British  Museum 
specimens  of  H.  nsevius  approaches  the  H.  leechii  very  closely  in  this 
respect.     Boulenger's  original  description  is  herewith  appended. 

Original  description  of  type  specimen. — British  Museum  No.  86.  12. 
8.  14;  Gensan,  Korea;  J.  H.  Leech,  collector.  Palatine  teeth  form- 
ing a  V-shaped  figure,  which  is  broader  than  long;  the  length  of  one 
of  the  series,  from  anterior  to  posterior  angle,  equals  one-half  of  the 
width  of  the  tongue;  head  depressed,  a  little  longer  than  broad; 
snout  short,  rounded;  body  thrice  and  two-thirds  the  length  of  tha 
head ;  the  distance  from  snout  to  gular  fold  contained  nearly  thrice  in 
the  distance  from  latter  to  cloaca;  limbs  not  meeting  when  adpressed; 
fifth  toe  well  developed;  tail  nearly  as  long  as  the  distance  between 
gular  fold  and  vent,  thick,  compressed,  not  heeled,  with  vertical 
grooves,  obtusely  pointed  posteriorly;  skin  smooth;  thirteen  costal 
grooves;  a  vertebral  groove.  Blackish  brown,  above  speckled  with 
pale  brownish;  upper  surface  of  tail  pale  brownish,  with  a  few  black 
dots. 

Dimensions. 

mm. 

Total  length 83 

From  snout  to  cloaca 47 

Head : 10 

Width  of  head 8. 5 

Fore  limb 12 

Hind  limb 14 

Tail 36  *> 

Habitat. — A  single  specimen  only  has  thus  far  been  obtained.  It 
formed  part  of  a  collection  made  by  Mr.  J.  H.  Leech  at  Gensan, 
Korea,  and  by  him  presented  to  British  Museum  in  1886.c 

o  For  J.  H.  Leech,  esq.,  who  collected  the  type. 

b Boulenger,  Ann.  Mag.  N.  H.  (5),  XIX,  1887,  p.  67. 

c  While  there  is  nothing  intrinsically  improbable  in  this  species  being  Korean,  it 
may  be  well  (until  the  find  is  corroborated)  to  refer  to  what  is  said  about  a  specimen  of 
Elaphs  anmrtrivirgata  alleged  to  have  been  collected  by  Mr.  Leech  at  Gensan  (set?  p.  331). 
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List  of  specimens  of  Hynobius  leechii. 


Brtfc0Mus-      f£d                                      Locality, 
age. 

When  col- 
lected. 

By  whom  col- 
lected. 

86. 12. 8. 14a Gensan,  Korea 

J.  H.  Leech. 

«Type. 
HYNOBIUS  NEBULOSUS'i  (Schlegel). 
Plate  III,  figs.  4-6. 
1838.  Salamandra  nebulosa  Schlegel,  Fauna  Jap.,  Rept.,  pp.  127, 139,  Saur.  et 
Batr.,  pi.  iv,  figs.  7-9  &  (type-locality,  "Mits  jama"  near  Nagasaki,  Kiusiu; 
types  in  Rijksmuseum,  Leiden;  Siebold,  collector);  Abbild.  Amphib., 
1844,  p.  126,  pi.  xl,  figs.  7-10  (color  from  life). — Geerts|  Nouv.  Arch. 
Mus.  Paris (2),V,  1883,  p.  275. — Hynobius nebulosus  Tschudi,  Classif.  Batr., 
1838,  pp.  60, 94.— Gray,  Cat.  Batr.  Grad.  Brit.  Mus.,  1850,  p.  30 (Japan).— 
Boulenger,  Cat.  Batr.  Grad.  Brit.  Mus.,  1882,  p.  32  (Nikko).— Okada, 
Cat.  Vert.  Japan,  1891,  p.  65  (Nikko).— Sclater,  Batr.  Ind.  Mus.,  1892, 
p.  36  (Yezo(?)).— Boettger,  Kat.  Batr.  Mus.  Senckenberg.,  1892,  p.  52 
(Nagasaki). — Ellipsoglossa  nxvia  Dumeril and  Bibron,  Erpet.Gen.,  IX, 
1854,  p.  100  (Japan).— Strauch,  Mem.  Acad.  Sci.  St.  P6tersbourg(7), 
XVI,  1870,  p.  55  (Japan).— Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  V, 
1891,  p.  239  (absent  in  Yezo). 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No.  51 ; 
Nikko  (figs.  23-26).     Vomero-palatine  series  of  teeth  long,  forming 

an  acute  angle  posteri- 
orly, length  of  inner 
principal  branch 
equaling  one-half  the 
width  of  the  tongue, 
the  outer,  short,  re- 
curving branch  form- 
ing an  arch  with  the 
inner  one;  head  flat, 
broad;  nostrils  situ- 
ated much  nearer  the 
tip  of  snout  than  the 
eyes,  their  distance 
from  each  other  equal- 
ing the  interorbital 
space ;  eyes  moderate, 
their  long  diameter 
about  equaling  two- 
thirds  the  width  of  the 
interorbital     space, 

head;  24,  side  of  head;  25,  open  mouth;  2fi,  section  of  tail  at    WhlCn  IS  at  least  twice 

END  OF  BASAL  THIRD.      NO.  51,  SCI.  COLL.  TOKYO.  4^  W'U\t\X  Qf  ^6  Upper 

eyelid ;  distance  from  tip  of  snout  to  gular  fold  contained  three  and 

one-fourth  times  in  distance  from  gular  fold  to  anterior  border  of  vent ; 

o Latin,  signifying  clouded.        &  Reproduced  in  this  work  on  Plate  III,  figs.  4-6. 


24 


Figs.  23-26.— Hynobius  nebulosus.    2  x  nat.  size.    23,  top  of 
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limbs  moderate,  fingers  and  toes  when  laid  against  the  body  over- 
lapping; fingers  and  toes  rather  long,  depressed,  without  webs;  fifth 
toe  well  developed,  nearly  equaling  first  toe,  though  not  as  long  as 
third  finger;  tail  long,  equaling  the  length  of  head  and  body,  com- 
pressed from  the  base,  tapering,  pointed  at  end,  with  a  dorsal  fin 
beginning  at  the  basal  first  third  and  a  lower  ventral  fin  in  the  ter- 
minal fourth;  13  distinct  costal  grooves  including  the  axillar  and 
inguinal  ones;  a  median  dorsal  groove;  parotoid  gland  indistinct; 
postocular  groove  indistinct;  gular  fold  well  marked;  vent  (male)  a 
longitudinal  slit  bifurcating  anteriorly,  with  a  papilla  in  the  fork, 
borders  swollen.  Color  (in  alcohol)  above  dull  isabella-color,  the 
upper  surface  with  indistinct  paler  marblings;  underneath  pale  drab- 
gray  ;  the  entire  surface  above  and  below  dusted  over  with  minute 
dusky  specks  visible  under  the  magnifying  glass. 

Dimensions. 

mm. 

Total  length 135 

Tip  of  snout  to  anterior  border  of  vent 68 

Anterior  border  of  vent  to  tip  of  tail 67 

Tip  of  snout  to  gular  fold 16 

Width  of  head 12 

Long  diameter  of  eye 3 

Foreleg 22 

Hind  leg 20 

Width  of  tail  one  head-length  from  vent 4 

Height  of  tail  one  head-length  from  vent 6 

Variation. — An  adult  specimen  in  British  Museum  (No.  92.  1.  11. 
IS)  collected  by  Hoist  in  Tsu-shima,  October  6, 1891,  has  a  somewhat 
longer  series  of  vomero-palatines,  inasmuch  as  the  length  from  angle 
to  angle  is  about  two-thirds  the  width  of  the  tongue.  The  propor- 
tions of  head  and  body  are  nearly  the  same — viz,  snout  to  gular  fold 
16  mm.  and  gular  fold  to  vent  52  mm.,  or  the  latter  distance  three 
and  one-fourth  times  the  former.  The  tail,  however,  is  much  shorter, 
beinjr  less  than  the  body  without  head.  The  color  (in  alcohol)  is 
also  different,  being  above  yellowish  brown  with  numerous  obscure 
dusky  spots;  underneath  uniform  pale  brownish,  this  pale  effect 
being  produced  by  a  uniform  dusting  of  minute,  round,  yellowish 
specks  on  a  dark  brownish  gray  ground.  The  coloration  of  this 
species  is  usually  described  as  more  strongly  marbled  and  variegated 
than  the  above  individuals,  in  fact  much  more  like  the  two  speci- 
mens described  above  as  77.  nxvius.  It  should  be  noted,  however, 
that  the  colored  reproduction  of  the  drawing  from  a  living  specimen 
in  Schlegel's  "Abbildungen,"  pi.  xl,  figs.  7  and  8,  shows  an  animal 
uniformly  dark  brown  above,  more  grayish  and  paler  underneath. 

Remarks. — This  species  differs  chiefljr  from  77.  nsevius  in  the  shorter 
body  with  longer  limbs,  so  that  the  fingers  and  toes  overlap  on  the 
side,  and  in  the  more  pointed  tail,  which  is  compressed  all  the  way 
from  the  base  and  keeled  and  finned  above  and  below  toward  the  tip. 
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Aberration?. — A  single  specimen  (No.  33)  in  the  Zoological  Museum 
in  Copenhagen,  which  I  had  the  opportunity  to  examine  in  1905 
owing  to  the  kindness  of  Inspector  Jensen,  was  received  in  1847, 
probably  from  Schlegel  in  Leiden,  and  is  labeled  "  Japan."  It  is  in 
every  respect  a  typical  H.  nebulosus,  except  that  it  has  only  4  well- 
developed  toes,  the  rudiment  of  the  fifth  toe  being  scarcely  noticea- 
ble. It  consequently  holds  the  same  relation  to  H.  nebulosus,  as  H. 
peropus  to  H.  nsevius;  in  fact,  the  rudiment  of  the  fifth  toe  is  even 
smaller  than  in  Boulenger's  figure  of  H.  peropus.a  It  has  the  vomero- 
palatine  series  very  long  and  13  costal  grooves. 

The  lack  of  the  toe  being  the  only  character,  I  do  not  regard  this 
specimen  as  representing  a  distinct  form  or  species. 

Habitat — This  species  was  originally  described  from  specimens  col- 
lected by  von  Siebold  at  Mits  yama,  near  Nagasaki.  A  specimen 
from  the  latter  place  is  also  in  the  Senckenberg  Museum.  Siebold 
also  indicates  its  occurrence  in  Hondo  and  Shikoku,  though  some- 
what indirectly.5  A  young  specimen  collected  by  C.  Maries  at  Nikko, 
Hondo,  is  in  British  Museum,  and  Nikko  specimens  are  also  in  the 
Science  College  Museum  in  Tokyo  (No.  51). 

Sclater  records  three  specimens  in  the  Indian  Museum  as  collected 
by  Dr.  J.  Anderson  in  Yezo,  but  this  is  probably  an  error  for  Yedo, 
as  there  is  no  corroboration  of  its  occurrence  in  the  northern  island. 

British  Museum  has  specimens  (No.  02.  1.  11.  18;  female  and 
larva1)  collected  by  Hoist  in  Tsu-shima,  the  female  on  October  6,  1891, 
the  larvae  on  August  7. 

List  of  specimens  of  Hynobius  nebulosu*. 


Museum. 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  '    g 
collected.  1   — 

i  3 
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Sci. Coll.  Tokyo.. 

Copenhagen 

Brit.  Mus 

51 
33 

Male <*  ... 
...  do. 6. 

Nikko 

"Japan". . 

mm 
16 
12 
16 

mm 
12 
9 

92.1.11.18     Female  <\ 

i 

iption,  p.  30;  figs.  23 
HYNOB1 

Tsu-shima .  Oct.  6. 1891     P.  Hoist . .    117 



o  Desci 

26. 

US  PERC 
Plate  IV, 

b  See  p.  32 

>PUS  c  B 

figs.  4-7. 

cSe 
oulenger. 

ep.  3 

1. 

1882.  Hynobius  pcropus  Boilenoer,  Cat.  Batr.  Grad.  Brit.  Mus.,  p.  33,  pi.  n, 
figs.  1— la ^  (type-locality  uncertain,  China  or  Japan;  type  in  Brit.  Mus.; 
A.  Adams,  collector). 


«  Reproduced  on  Plate  IV  (figs.  4-5)  of  this  work. 

*Introd.  Rept.  Fauna  Japon.,  p.  xvi. 

cProm  nrj/po?,  mutilated;  nov%,  foot. 

d  Reproduced  in  this  work  on  Plate  IV,  ligs.  4-7. 
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Figs.  1-3,  Hynobius  lichenatus;  Figs.  4-7,  H.  peropus;  Fiq.  8,  H.  leechii. 
(From  Boulenqer.) 

For  explanation  of  plate  see  page  553. 
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The  exact  locality  of  the  type-specimen  is  unknown,  but  a  specimen 
in  the  Hamburg  Museum  (No.  1020),  collected  by  T.  Lenz  in  1896  in 
Yamato,  shows  that  the  species  is  Japanese.  Thanks  to  the  kindness 
of  the  authorities  of  the  British  Museum,  I  have  had  the  opportunity 
to  examine  the  type.  As  stated  by  Boulenger,  the  fifth  toe  is  quite 
rudimentary,  even  more  so  than  in  H.  lichenatus.  It  has  nothing  to 
do  with  the  latter  species,  however,  as  it  has  thirteen  costal  grooves, 
longer  series  of  vomerine  teeth,  and  a  cylindric  tail.  This  latter  charac- 
ter places  it  near  to  H.  nsevius.  The  chief  difference  from  the  latter  in 
the  shape  of  the  tail  consists  in  its  being  slightly  longer,  and  the  ter- 
minal portion  more  compressed  and  pointed.  The  vomerine  dental 
series  is  also  shorter,  and  in  H.  nsevius  the  fifth  toe  is  well  developed. 

Having  nothing  further  to  add  to  Boulenger' s  original  description, 
it  is  here  reproduced. 

Original  description  of  type  specimen, — Adult  male;  British  Museum; 
China  or  Japan;  A.  Adams,  collector.  The  length  of  the  palatine 
series,  from  anterior  border  to  posterior  angle,  equals  half  the  width 
of  tongue ;  head  depressed,  longer  than  broad ;  snout  short,  rounded ; 
eyes  rather  large,  prominent;  no  labial  lobes;  body  cylindrical, 
slightly  depressed,  nearly  four  times  the  length  of  the  head;  the 
distance  from  snout  to  gular  fold  three  times  in  the  distance  from 
latter  to  cloaca;  limbs  moderate,  not  meeting  when  adpressed;  fin- 
gers and  toes  more  elongate  than  in  the  preceding  species;  fifth  toe 
rudimentary,  tubercle  -  like ;  carpal  and  tarsal  tubercles  indistinct; 
tail  shorter  than  head  and  body,  strongly  compressed  and  keeled  in 
its  posterior  half,  ending  in  a  point;  vent  (of  male)  three  slits  meet- 
ing in  front,  the  median  longitudinal  and  longest,  the  two  others 
obliquely  directed  forward,  forming  an  angle;  the  borders  not  swol- 
len; skin  smooth;  thirteen  costal  grooves;  a  median  dorsal  groove; 
parotoids  indistinct;  gular  fold  distinct;  no  fold  from  eye  to  gular 
fold.  Reddish  brown  above,  speckled  and  minutely  marbled  with 
dark  brown;  tail  dark  brown,  with  lichen -like  gray  variegation; 
yellowish  brown  beneath;  belly  speckled  with  lighter. 

Dimensions. 

mm. 

Total  length 109 

From  snout  to  cloaca 59 

Head 12 

Width  of  head 9 

Fore  limb 15 

Hind  limb 17 

Tail 50« 

Habitat. — As  already  stated,  the  exact  locality  where  Mr.  Adams 
collected  the  unique  specimen  which  Boulenger  described  and  figured 

a  Boulenger,  Cat.  Batr.  Grad.  Brit.  Mus.,  1882,  p.  33. 
26485  No.  5&-07 3 
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is  not  known,  and  as  he  collected  both  in  China  and  Japan  it  may  have 
come  from  either  of  these  countries.  The  probability  is,  however,  that 
it  really  came  from  Japan,  since  a  specimen  in  the  Hamburg  Museum 
was  collected  in  the  province  of  Yamato,  Hondo. 

List  of  specimens,  of  Hynobius  peropus. 
Locality. 


I 


No. 


Sex. 


Museum. 
Brit.  Mus (a)     Male  a 


"  China  or  Japan ' 


When  col- 
lected. 


By  whom  col- 
lected. 


A.  Adams. 


<*  Type;  description,  p.  33;  plafc*  IV,  figs.  4-7. 

HYNOBIUS  NIGRESCENS,a  new  species. 

Diagnosis. — Series  of  palatine  teeth  typical,  the  length  equaling 
four-sevenths  the  width  of  the  tongue;  fifth  toe  well  developed;  tail 

27  29 


30 


28 


Figs.  27-32.— Hynobius  nigrescens.    2  X  nat.  size.    27,  top  of  head;   28,  side  of  head;   29,  open 

MOUTH;  30,  SECTION  OF  TAIL  AT  END  OF  BASAL  THIRD;  31,  HAND;  32,  FOOT.   No.  57A,  SCI.  COLL.  TOKYO. 

long,  strongly  compressed,  keeled  above  and  below;  eleven  costal 
grooves. 

Habitat. — Sendai,  Hondo,  Japan. 

Type. — Science  College  Museum,  Tokyo,  No.  57a. 

Description  of  type-specimen. — Adult  male  (figs.  27-32).  Shape  of 
palatine  series  of  teeth  typical,  though  more  U-shaped  than  V-shaped, 

a  Latin,  signifying  blackish. 
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the  posterior  branches  but  slightly  converging,  the  posterior  end  of  each 
making  a  sudden  bend  to  meet  its  fellow  on  the  other  side ;  the  extreme 
length  of  the  series  equals  four-sevenths  the  width  of  the  tongue;  head 
large,  depressed,  as  broad  as  long;  eyes  rather  large,  prominent;  body 
medium,  distance  from  snout  to  gular  fold  contained  less  than  three 
times  in  distance  from  gular  fold  to  anterior  end  of  vent;  limbs  well 
developed,  fingers  and  toes  interlocking  when  laid  against  the  body; 
fingers  and  toes  moderate,  depressed,  fifth  toe  well  developed;  tail 
long,  the  distance  from  tip  to  anterior  end  of  vent  exceeding  that 
from  the  latter  point  to  end  of  snout,  strongly  compressed,  pointed, 
keeled  above  and  below,  the  upper  keel  originating  almost  opposite 
the  posterior  end  of  the  vent;  skin  smooth,  except  on  the  tail,  where 
it  is  rather  strongly  rugose;  sides  with  eleven  very  distinct  costal 
grooves;  a  medium  dorsal  groove;  parotoids  indistinct;  gular  fold 
strongly  marked  underneath,  but  not  on  the  sides;  no  groove  from 
eye  to  gular  fold;  no  groove  behind  angle  of  the  jaws;  vent  (of  male) 
a  longitudinal  slit  meeting  two  short,  lateral,  converging  slits  anteri- 
orly; a  large  papilla  at  the  anterior  end;  a  distinct  transverse  groove 
at  the  posterior  end;  borders  greatly  swollen.  Color  uniform 
blackish  above,  the  whole  surface  finely  dusted  over  with  minute 
pale  specks,  below  considerably  paler,  the  specks  predominating  over 
the  black  ground;  tail  uniformly  dark,  including  the  keels. 

Dimensions. 

mm. 

Total  length 150 

From  snout  to  gular  fold 20 

From  gular  fold  to  vent 54 

Vent  to  tip  of  tail 76 

Width  of  head 14 

Fore  limb 25 

Hind  limb 25 

An  adult  female  in  the  Science  College  Museum  (No.  52a)  agrees 
with  this  species  in  many  points  especially  in  the  number  of  costal 
folds,  which  are  only  eleven.  It  differs,  however,  in  lacking  the  fin  on 
the  tail.  This  maybe  seasonal,  and  in  the  absence  of  precise  informa- 
tion as  to  the  seasonal  changes  of  the  various  species  of  Hynobius, 
I  am  inclined  to  regard  it  as  belonging  to  the  present  species.  It 
measures,  total  length,  108  mm. ;  snout  to  vent,  59;  vent  to  tip  of  tail, 
49 ;  tip  of  tail  to  gular  fold,  15.5;  axilla  to  groin,  28 ;  width  of  head  ,11. 

Habitat. — The  only  locality  where  this  species  has  been  found 
thus  far  is  Sendai,  Hondo,  whence  came  the  type  and  four  other 
specimens  in  the  Science  College  Museum.  A  specimen  doubtfully 
referred  to  this  species  is  from  Nikko. 

Remarks. — In  its  compressed  tail  and  only  eleven  costal  grooves 
this  new  species  approaches  77.  lichenatus.  The  latter  has  a  very 
short  vomerine  series  and  the  fifth  toe  rudimentary. 
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IAst  of  specimens  of  Hynobius  nigrescent. 


Museum. 


Sci.  Coll.  Tokyo  . . 
Do 


No. 


57a 
52a 


Locality. 


Male  a...;  Sendai,  Hondo. 
Female  &.    Nikko,  Hondo . 


When       By  whom 


I 


!  ~ 


collected. 
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a  Type;  description,  p.  34;  figs.  27-32. 


b  P.  35. 


HYNOBIUS  LICHEN ATUS a  (Boulenger). 

Plate  IV,  figs.  1-3. 

1883.  Hynobius  lichenatus  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XII,  p.  165,  pi. 
v,  fig.  1&  (type-locality,  Aomori,  Hondo;  type  in  Brit.  Mus.;  G.  Lewis, 
collector);  Proc.  Zool.  Soc.  London,  1886,  p.  413. 

With  the  permission  of  the  authorities  of  the  British  Museum  I 
examined  the  hitherto  unique  type  of  this  species  in  1898.  It  is 
chiefly  characterized  by  possessing  only  eleven  costal  grooves  and  only 
a  rudiment  of  the  fifth  toe,  which  is  but  slightly  larger  than  the  one 
in  H.  peropus.  Moreover,  the  vomerine  dentition  is  quite  peculiar 
in  forming  only  a  slight  median  posterior  prolongation.  If  this 
character  is  normal,  II.  lichenatus  is  the  most  distinct  species  in  the 
genus.  Its  eleven  grooves  and  compressed  tail  otherwise  bring  it  near 
to  H.  nigrescens,  which,  however,  has  a  well-developed  fifth  toe. 

Boulenger' s  original  description  is  herewith  appended. 

Description  of  type-specimen. — British  Museum;  Aomori,  Hondo; 
George  Lewis,  collector. — In  the  shape  of  the  series  of  palatine  teeth 
intermediate  between  Hynobius  and  Onychodactylus;  these  series 
form  a  zigzag  row,  the  central  or  posterior  angle  not  extending  poste- 
riorly beyond  the  extremity  of  the  outer  branches;  head  large, 
depressed,  as  broad  as  long;  snout  short,  rounded;  eyes  rather  large, 
prominent;  no  labial  lobes;  body  short,  a  little  more  than  thrice  the 
length  of  head;  the  distance  from  snout  to  gular  fold  contained  a 
little  more  than  twice  and  a  half  in  the  distance  from  latter  to  cloaca; 
limbs  moderate ;  when  laid  against  the  body  the  fingers  cross  the  toes; 
fingers  and  toes  moderate,  depressed;  fifth  toe  rudimentary,  as  in 
Hynobius  peropus;  tail  about  as  long  as  head  and  body,  strongly 
compressed  and  keeled  superiorly  and  inferiorly,  ending  in  a  blunt 
point;  skin  smooth,  shining;  eleven  costal  grooves;  a  median  dorsal 
groove;  parotoids  rather  indistinct,  porous;  gular  fold  strongly 
marked;  a  distinct  groove  behind  the  angle  of  the  jaws.     Brown 

°  Covered  with  lichens,  referring  to  the  'lichen-like  grayish  variegation"  of  color. 
&  Reproduced  in  this  work  on  Plate  IV,  lig.  1-3. 
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above,  lighter  beneath,  with  lichen-like  grayish  variegation;  whitish* 
dots  on  the  sides  of  the  body. 

Dimensions. 

mm. 

Total  length 74 

From  snout  to  cloaca 38 

Head 9 

Width  of  head 8.  5 

Fore  limb 13 

Hind  limb 14 

Tail 36« 

Habitat. — Thus  far  only  a  single  specimen  has  been  collected  at 
Aomori,  near  the  northern  extremity  of  Hondo. 

List  of  specimens  of  Hynobius  lichenatus. 


Brit. 


Sex  and 


No.  a*p- 


T/waiitv  !    When  col-         By  whom  col- 


Aomori,  Hondo ' Groige  Lewis. 

I  


aTypo;  description,  p.  36;  plate  VI,  figs.  1-3. 
Genus  SALAMANDRELLA6  Dybowski. 

1870.  Salamandrella  Dybowski,  Verb.  Zool.-Bot.  Ges.  Wien,  XX,  1870,  p.  237 

(type,  S.  heyserlingii). 
1870.  Isodactylium  Strauch,  Mem.  Acad.  Sci.  St.  P&crsbourg,  (7)  XVI,  No.  4, 

p.  55  (type,  /.  schrenckii=S.  heyserlingii). 

This  genus  is  not  represented  in  Japanese  territory,  unless  it  should 
be  found  on  some  of  the  northern  Kuril  islands,  such  as  Paramushir 
or  in  south  Sakhalin.  So  far  as  known  it  occurs  only  in  south- 
eastern Siberia  from  Lake  Baikal  to  Ussuri  and  also  in  southern 
Kamchatka. 

SalamandreUa  differs  from  Hynobius  chiefly  in  the  complete  ab- 
sence of  a  fifth  toe.  In  view  of  the  rudimentary  state  of  this  member 
in  several  species  of  the  latter  genus,  and  its  occasional  total  sup- 
pression in  individuals,  it  is  a  great  question  whether  the  genus  can  be 
maintained  in  the  future. 

SALAMANDRELLA  KEYSERLINGII  e  Dybowski. 
Plate  V,  figs.  7-8. 

1859.    Triton  nov.  sp.  Maack,  Putesh.  Amur  (p.  154). 

1870.  Salamandrella  heyserlingii  Dybowski,  Verb.  Zool.-Bot.  Ges.  Wien,  XX, 
1870,  p.  237,,  pi.  vu  (type-locality,  southwest  corner  of  Lake  Baikal).— 
Strauch,  Mem.  Acad.  Sci.  St.  Petersbourg,  (7)  XVI,  No.  4, 1870,  p.  110.— 


«  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XII,  1883,  p.  165. 

b  Diminutive  form  of  Salamandra. 

c  For  Count  Alexander  KeyBerling,  the  Russian  explorer  and  zoologist.  Born  August 
15,  1815,  at  Kabillen,  Kurland;  died  May  25,  1891,  in  Dorpat.  With  Blasius  joint 
author  of  "Die  Wirbelthiere  Euxopaa"  (1840). 
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Boulenger,  Cat.  Batr.  Grad.  Brit.  Mus.,  1882,  p.  34  (Shilka;  Baikal): 
Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890,  p.  144  (Khabarovka,  Doerries 
collector). — Mueller,  Verh.  Naturf.  Ges.  Basel,  VIII,  Pt.  2,  p.  250 
(Khabarovka). — Bedriaga,  Wiss.  Result.  Przewalski  Zentralasiat.  Reise, 
Zool.,  Ill,  Pt.  1,  lief.  1,  Amph.,  1898  (p.  8)  (Ksernzo,  Prov.  Sze-Chuan, 
China). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  (8)  XVII, 
No.  1,  1905,  p.  436  (Yekaterinburg  to  Kamchatka). — Salamandrella  keyser- 
lingi  Wolterstorff,  Verh.  V  Internat.  Zool.  Congress,  Berlin,  1901 
(1902),  p.  585  (Verkhoyansk). 

1870.  hodactylium  schrenhii  Strauch,  Mem.  Acad.  Sci.  St.  Peierabourg(7),  XVI, 
No.  4,  1870,  pp.  56,  110,  pi.  n,  fig.  1  (type-locality,  east  Siberia:  Ussuri, 
Shilka,  and  Lake  Baikal;  types  in  St.  Petersburg  Mus.;  Schrenck,  col- 
lector).— Sab aneep,  Bull.  Soc.  Nat.  Moscou,  XLIV,  Pt.  2,  1872,  p.  275 
(Yekaterinburg,  Ural). — J.  schrenki  Shitkov,  Zool.  Anz.,  XVIII,  May  6, 
1895,  p.  165  (Yekaterinburg,  Ural  Mts.;  reproduction  and  development). 

1870.  hodactylium  wosnessenskyi  Strauch,  M6m.  Acad.  Sci.  St.  Petersbourg  (7), 
XVI,  No.  4,  1870,  p.  58,  pi.  n,  figs.  2a-d <*  (type-locality,  Javina,  south- 
ern Kamchatka;  types  in  St.  Petersburg  Mus.;  I.  G.  Wosnessensky,  col- 
lector).— Salamandrella  wosnessenskyi  Boulenger,  Cat.  Batr.  Grad. 
Brit.  Mus.,  1882,  p.  34  (Kamchatka). 

1896.  Salamandrella  uralensis  Nikolski,  Annuaire  Mus.  Zool.  St.  Petersbourg, 
I,  p.  13  {nomen  nudum). 

1905.  Salamandrella  keyserlingii  var.  tridactyla  Nikolski,  Zap.  Imp.  Acad.  Nauk, 
S.  Peterburg  (8),  XVII,  No.  1,  p.  491  (type-locality,  Vladivostok;  type 
Mus.  Acad.  St.  Petersburg,  No.  2279;  Palchevski,  collector). 

Until  recently  S.  Tceyserlingii  and  S.  wosnessenskyi  have  been  con- 
sidered distinct  species.  According  to  Strauch  the  main  differences 
between  them  as  recognized  by  him  are  as  follows : 

Tail  at  most  seven  times  as  long  as  its  height  at  the  middle;  the  outer  branch  of  each 
vomerine  row  of  teeth  bent  straight  backward S.  keyserlingii 

Tail  at  least  nine  times,  or  even  ten  times,  as  long  as  its  height  at  the  middle;  the 
outer  branch  of  each  vomerine  row  of  teeth  not  bent  backward  but  directed  out- 
ward   S.  wosnessenskyi 

Neither  of  these  characters  holds  in  a  large  series  of  specimens. 

In  seven,  mostly  well  preserved,  Kamchatkan  specimens  which  con- 
sequently represent  S.  wosnessenskyi  I  find  both  extremes  of  palatine 
dentition  as  described  above  and  figured  by  Strauch.  It  may  even  be 
stated  that  the  extreme  obtuseness  of  the  lateral  angles  as  shown  in  his 
figure  of  the  skull b  of  the  Kamchatkan  species  is  not  equaled  by  any 
of  the  specimens  at  hand,  while  one,  at  least  (U.S.N.M.  No.  31716),  has 
an  open  median  angle  and  acute  anterior  angles  in  excess  even  of 
Strauch's  figure  of  S.  keyserlingii. c 

The  distinction  derived  from  the  alleged  lesser  elevation  of  the  tail 
in  S.  wosnessenskyi  also  falls  to  the  ground,  as  an  inspection  of  the  sub- 
joined table  of  dimensions  (p.  41)  shows.  None  of  my  seven  speci- 
mens has  the  tail  more  than  nine  times  as  long  as  high,  and  only  two 

o  Reproduced  in  this  work  on  Plate  V,  figs.  7-8. 

&Mem.  Acad.  Sci.  St.  Petersbourg  (7),  XVI,  No.  4,  pi.  n,  fig.  2d. 

c  Idem.,  fig.  1. 
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reach  this  proportion;  in  two  it  is  between  seven  and  eight  times,  while 
in  three  it  is  only  seven,  the  proportion  given  by  Strauch  for  S.  keyser- 
lingii. 

Strauch,  in  the  description  of  S.  wosnessenskyi,  mentions  several 
other  slight  characters  such  as  can  only  be  appreciated  with  specimens 
of  both  species  for  actual  comparison.  Thus  the  snout  is  said  to  be 
shorter  and  much  more  bluntly  rounded;  the  tongue  somewhat  shorter 
in  proportion  to  its  width ;  the  lateral  and  ventral  folds  to  be  better 
developed.  The  alleged  difference  in  their  number,  viz,  12  in  S.  key- 
serlingii and  13  in  S.  wosnessenskyi  he  admits  is  inconstant,  and  as  a 
matter  of  fact  I  find  the  latter  number  to  be  the  exception  in  my  series. 
Strauch  also  intimates  that  the  Kamchatkan  form  has  longer  extremi- 
ties inasmuch  as  the  fore  limbs  when  bent  forward  and  pressed  to  the 
side  of  the  body  reach  beyond  the  anterior  border  of  the  eye,  but  this 
proportion  is  reached  by  only  one  of  my  specimens  (No.  31716) ;  in  the 
others  it  falls  considerably  short  of  this  point,  and  in  one  (No.  31713) 
it  reaches  barely  beyond  the  posterior  border  of  the  eye. 

Finally,  the  coloration  seems  to  be  identical  in  both  forms,  as  I  have 
found  nothing  in  the  description  of  true  S.  keyserlingii  which  would 
separate  it  from  the  Kamchatkan  form  as  far  as  color  is  concerned. 

While  thus  unable  to  distinguish  the  two  species  from  the  descrip- 
tions, I  was  unwilling  to  unite  them,  as  I  have  only  specimens  of 
one  of  them.  I  now  learn,  however,  from  Professor  Nikolski  that  he 
has  convinced  himself  not  only  that  S.  uralensis,  which  was  published 
by  him  as  a  nomen  nudum  but  also  S.  wosnessenskyi  are  identical  with 
S.  keyserlingii }  and  that  he  has  so  considered  them  in  his  new  work 
"Herpetologia  Rossica,,  (1905).  Under  these  circumstances  I  can  see 
no  reason  for  maintaining  two  distinct  headings  for  this  species. 
Prof.  B.  Shitkov  has  also  informed  me  (letter  of  May  18, 1906)  that  he 
regards  the  S.  womessenskyi  at  most  as  a  variety. 

Description. — Adult;  U.S.N.M.  No.  22594;  Rakovaya  Bukhta, 
Avatcha  Bay,  Kamchatka;  L.  Stejneger,  collector  (figs.  33-38). 
Vomero-palatine  teeth  in  an  angular  series,  the  median  angle  being 
directed  backward  about  45°,  and  its  arms  about  as  long  as  half  the 
width  of  the  tongue,  the  lateral  retroverted  angles  much  more  obtuse, 
or  about  60°;  head  flat;  nostrils  about  halfway  between  eye  and  tip 
of  snout,  their  distance  from  each  other  more  than  the  interorbital 
width;  eye  large,  upper  eyelid  longer  than  interorbital  width  and 
slightly  wider  than  one-half  the  same;  body  elongate,  the  head  from 
tip  of  snout  to  gular  fold  being  contained  three  and  one-half  times  in 
the  distance  from  gular  fold  to  anterior  border  of  vent;  fingers  and 
toes  of  adpressed  limbs  do  not  meet  by  a  distance  of  four  costal  folds ; 
limbs  rather  slender,  digits  short,  four  on  each  foot,  scarcely  webbed 
at  base;  tail  less  than  distance  from  tip  of  snout  to  vent,  compressed 
from  behind  the  vent,  not  keeled,  the  upper  outline  straight  to  the 
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tip,  the  lower  one  parallel  with  the  upper  until  near  the  tip,  toward 
which  it  ascends  rapidly;  thirteen  very  distinct  costal  grooves  which 
are  continuous  across  the  belly;  median  dorsal  groove  not  distinct; 
parotoid  gland  large,  flat,  distinct;  a  distinct  groove  from  posterior 
angle  of  eye  to  the  groove  in  front  of  the  parotoid,  continuing  over 
the  gland  and  behind  the  latter,  joining  the  gular  fold;  vent  a  longi- 
tudinal slit  with  several  lateral  folds  posteriorly,  borders  swollen. 
Color  (in  alcohol),  top  of  head  and  a  broad  dorsal  band  extending  the 
whole  length  of  the  tail,  as  well  as  the  legs  above,  tawny-olive;  sides 
and  entire  under  surface  dirty  pale  olive-buff;  an  irregular  blackish 
streak  bordering  the  dorsal  band  from  behind  the  eye  to  the  tip  of  the 
tail;  sides  of  body  and  tail  below  this  streak  blotched  and  variegated 


34 


36 


Figs.  33-38.    Salamandrella  keyserlingii.    2  x  nat.  size.    33.  top  of  head;  34,  side  op  head;  35, 
open  mouth;  3ti,  section  of  tail  at  end  of  basal  third;  37,  hand;  38,  foot.    No.  22594  U.S.N.M. 

with  blackish;  on  the  middle  line  of  the  back  a  more  or  less  contin- 
uous series  of  blackish  dots  bifurcating  on  the  nape;  on  the  head 
numerous  similar  dots;  underside  irregularly  mottled  with  dusky. 

Dimensions. 

mm. 

Total  length 124 

Tip  of  snout  to  gular  fold 15 

Gular  fold  to  anterior  angle  of  vent 54 

Anterior  angle  of  vent  to  tip  of  tail 55 

Width  of  head 10 

Fore  leg 16 

Hind  leg 18 

Height  of  tail  a  head-length  from  vent 6 

Width  of  tail  a  head-length  from  vent 4 
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Variation.— The  differences  in  dentition  and  proportions  of  the  tail 
have  been  alluded  to  above  (pp.  38-39).  The  coloration  is  fairly 
uniform  throughout  the  series,  except  that  in  the  lot  received  from 
Dr.  Vladimir  Tushoff  the  median  dorsal  area  is  of  a  frosted  silvery 
gray  rather  than  tawny. 

Habitat. — Extends  from  the  Ural  Mountains  in  the  west  to  the  Ussuri 
country  and  Kamchatka  in  the  east,  north  to  Verkhoyansk,  Siberia, 
and  south  into  the  Chinese  province  of  Sze-chuan. 

Dybowski  collected  the  types  at  the  southwest  corner  of  Lake 
Baikal,  while  von  Schrenck  brought  home  specimens  from  the  Shilka, 
from  Ussuri,  and  also  from  Lake  Baikal.  Boulenger  has  recorded 
specimens  collected  by  Mr.  Doerries  at  Khabarovka.  Dieckmann,  in 
1894,  also  obtained  it  at  the  latter  place  and  near  Vladivostok,  the 
specimens  being  in  the  Hamburg  Museum  (Nos.  865-866).  Sabaneef , 
in  1872,  recorded  it  from  Yekaterinburg,  on  the  east  slope  of  the  Ural 
Mountains,  where  he  found  it  to  be  common,  and  Shitkov,  in  1895, 
studied  its  reproduction  and  development  there. 

The  Kamchatkan  specimens  were  at  one  time  considered  a  distinct 
species.  The  types  were  collected  by  Wossnessensky  at  the  Javina 
River,  on  the  west  coast,  not  far  from  Cape  Lopatka,  the  southern  end 
of  the  peninsula.  I  myself  obtained  specimens  from  the  neighbor- 
hood of  Petropaulski,  on  the  eastern  shore,  while  von  Ditmar  records 
the  species  from  the  interior,  from  the  valley  of  Kamchatka,  near 
Tolbatcha,  and  also  from  the  Uson  volcano,  near  Lake  Kronotskoi.0 

According  to  Nikolski  (1905)  this  salamander  has  been  collected  in 
Sakhalin  by  Doctor  Saprunenko  in  1890,  the  specimen  being  in  the 
St.  Petersburg  Museum  (No.  1941). 

List  of  specimens  of  Salamandrella  keyserlingii. 


Museum. 


St.  Petersb 
US.N.M... 


No. 


Do. 


Do.. 

Do ' 

Do I 

Do | 

Do ; 


22594 

23531 

31712 
31713 
31714 
31715 
31716 


Age. 


Adulto| 
...dob 

...do. 

...do. 
...do. 
...do. 
...do. 


Locality. 


Kamchatka. 


I  When 

col-     I 
1  lected.  i 


By  whom  col- 
lected. 


5    IS 
f  1    IS  . 

I-2  2s 


..do.  .1 


A  vac  ha  Bay, 

Kamchatka- 
Pa  ratunka, 
Kamchatka. 

Kamchatka...  . 

....do 

do 

....do 

....do 


1896 


L.  Sfrjnfger 

do 


Doctor  Tushoff . 

do 

do 

do 

do 


10813 
12415 


11013.6  47 

I 
11214     50 

117  14.5  49 
12015  53 
11015     45 


I     S 


3      10 

s  Ms 

©  is**0 

X 


48 


!  7.5 
10 


9.5 

8.5 


153.5   9 
'52     10 


mm. 
5.5 

G 


9     I  0 


9913     41.544.5  8 


mm. 
5 


7.5 
6.5 


a  Typical  of  S.  wosnessenskyi. 
b  Description,  p.  39,  flgs.  33-38. 


oBeitr.  Kenntn.  Russ.  Reich.,  VII,  1890,  pp.  400,  751r 
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List  of  specimens  of  Salamandrella  keyserlingii — Continued. 


Museum. 

No. 

Age. 

Locality. 

When 
col- 
lected. 

By  whom  col- 
lected. 

1 

3 

© 

22 
o 

3 
O 

c 

00 

Gular    fCld   to 

vent. 
Vent  to  tip  of 

tail. 

■6 

o 

5 

| 

mm/mm. 

i 

mm.  mm. 

mm. 

mm}  mm. 

U.8.N.M  .. 

36414 

Adult 

Paratunka. 
Kamchatka. 

1887 

N.  A.  Grebnit- 
ski. 

...J.... 

........ 

Do 

36415 

...do.  . 

do 

1887 

do 

1 

Do 

36416 

...do.  . 

do 

1887 

do 

Do 

36417 

. ..do.  . 

do 

1887 

do 

I 

1 

..  .*. 

Do 

36418 

...do.. 

do 

1887 

do 

I 

Do 

36419 

...do.  . 

do 

1887 

do 

St.  lVtereh. 

...do.o 

Lake  Baikal 

L.  v.  Schrenok  . 

10714 

1 

44     -J9 

1 

9 

&S|7 

a  Typical  of  S.  schrrnckii. 
Genus  ONYCHODACTYLUS«  Tschudi. 

1838.  Onychodactylus  Tschudi,  Classif.  Batr.,  pp.  57,  92  (type,  0.  schlegdt). 

1839.  Dactylonyx  Bibron,  in  Bonaparte,  Icon.  Fauna  Ital.,  II,  fasc.  xxvi,  fol. 

131**2  (variant). 
1854.  Onychopus  DuMERiLand  Bibron,  Erpe"t.  Gen.,  IX,  p.  113  (variant). 

The  most  remarkable  character  of  this  genus  is  the  presence  of 
distinct,  compressed,  blackish  claws,  which  are  even  better  developed, 
hooked,  and  pointed  in  the  larvae  than  in  the  adult.  Troschel,  in  a 
very  elaborate  paper  on  this  animal, b  made  the  statement  that  the 
claws  of  the  adult  animal  are  confined  to  the  males  and  that  the 
females  do  not  possess  them.  This  is  a  mistake,  as  clearly  proven  by 
over  forty  specimens,  sixteen  of  which  are  females,  all  possessing  as 
well-developed  claws  as  the  males.  Apparently  Troschers  specimens 
were  not  taken  during  the  breeding  season,  as  shown  by  his  descrip- 
tion of  the  vent  being  a  mere  slit  with  swollen  lips.  It  appears  then 
that  the  males  are  provided  with  claws  at  all  seasons  of  the  year,  the 
females  only  during  the  breeding  time.  Only  to  this  extent  then  is 
the  possession  of  the  claws  a  sexual  character. 

ONYCHODACTYLUS  JAPONICUS  (Houttuyn). 

HAKONE  SANSH0UW0. 

Plate  V,  figs.  1-4;  plate  VI. 

1782.  Salamandra  japonica  Houttuyn,  Verb.  Genootsch.  Wetensh.  Vlissingen, 
IX,  p.  329,  pi.  facing  p.  336,  fig.  3  (type-locality,  Japan;  Thunberg, 
collector). — Salamandra  japonicus  Schneider,  Hist.  Amph.,  I,  1799,  p. 
IZ.-Lqcerta  japonica  Thunberg,  Svensk.  Vet.  Akad.  Nya  Handl.. 
VIII,  1787,  p.  124,  pi.  iv,  fig.  1  (type-locality,  Hakone  Mte.,  "Faconie- 
berget,"   Hondo;   type  in  Upsala  Acad.  Mus. ;  Thunberg,  collector). — 


a  From  Ow^y  ovvxoz,  nail  and  8aKrv\o$,  digit.  &Arch.  Naturg.,  1877,  I. 
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Onychodactylus  japonicus  Bonaparte,  Icon.  Fauna  Ital.,  II,  fasc.  xxvi, 
1839,  fol.  131**,  2.— Gray,  Cat.  Batr.  Grad.  Brit.  Mus.,  1850,  p.  33,  pi. 
in,  fig.  15  (Japan). — Strauch,  M6m.  Acad.  Sci.  St.  P6tersbourg  (7), 
XVI,  No.  4,  1870,  p.  60  (Japan).— Trosch el,  Arch.  Naturg.,  1877,  I, 
p.  199,  pi.  xv  (elaborate  descriptions  of  adult  and  larva). — Hilgendorp, 
Sitz.  Ber.  Naturf.  Freunde  Berlin,  1880,  p.  121  (Hatta  village,  Hakone 
Mts.;  Oyama,  SW.  from  Yokohama). — Boulenger,  Cat.  Batr.  Grad. 
Brit.  Mus.,  1882,  p.  35  (Oyama,  near  Tokyo;  Hakone). — Rein,  Japan, 
Engl,  ed.,  1884,  p.  188  (Hakone  Mts.).— Fritze,  Mitth.  Deutsch.  Ges. 
Ost-Asiens,  V  (1891),  p.  239.— Okada,  Cat.  Vert.  Japan,  1891,  p.  65 
(Iwaki;  vicinity  of  Oyama;  Hakone). — Sclater,  List.  Batr.  Indian 
Mus.  (1892),  p.  37  (Hakone).— Boettger,  Kat.  Batr.  Mus.  Sencken- 
berg.  (1892),  p.  58  (Yokohama). 
1798.  Lacerta  thunbergii  Donndorp,  Zool.  Beytr.,  Ill,  p.  132  (based  on  Thun- 

berg,  1787). 
1820.   Molge  striata  Merrem,  Tent.  Syst.  Amph.,  p.  185  (Japan;  based  on  Hout- 

tuyn  and  Thunberg). 
1838.  Salamandra  unguiculata  Schlegel,   Fauna  Japon.,  Kept.,  pp.   123,   139, 

Saur.  et  Batr.,  pi.  v,  figs.  1-6  o  (Hondo  and  Shikoku). — Geerts,  Nouv. 

Arch.  Mus.  Paris,  (2)  V,  1883,  p.  275  (Prov.  Iga;  Mountains  of  Hakone 

and  Hata). 
1838.  Onychodactylus schlegeli  Tschvdi,  Class.  Batr.,  p.  92  (based  on  Fauna  Japon- 

ica).— Dumeril  and  Bibron,  Erpet.  G6n.,  IX  (1854),  p.  114;  Atlas,  pi. 

xciii,  fig.  1. 
1841.  Onycopus  sieboldii  Dumeril  and  Bibron,  Erp6t.  G6n.,  VIII,  p.  4  (lapsus). 

Dum6ril  and  Bibron  &  assert  that  Schlegel's  identification  of  Hout- 
tuvn's  Salamandra  japonica  as  the  present  species  is  erroneous,  but 
to  anyone  who  examines  the  original  description  and  figures  it  must 
be  perfectly  plain  that  Schlegel  was  correct.  There  can  be  abso- 
lutely no  doubt  as  to  the  identity  of  Houttuyn's  species,  and  the 
mistake  of  the  authors  of  the  Erp6tologie  Gene>ale  can  only  be 
explained  by  their  having  confounded  figures  2  and  3  on  Houttuyn's 
plate.  The  latter  states  that  his  specimen  was  collected  by  Thun- 
berg in  Japan.  Thunberg  himself  described  and  figured  the  same 
species  under  the  same  name,  though  apparently  without  knowing 
Houttuyn's  description,  and  he  expressly  gives  the  Hakone  Moun- 
tains (Fakonieberget)  as  the  type-locality,  consequently  it  is  in  all 
probability  also  the  locality  where  he  obtained  the  specimen  Houttuyn 
described. 

Description. — Adult  male;  U.S.N.M.  No.  34240;  Hakone  Lake, 
•Sagami,  Hondo;  July,  1898;  A.  Owston,  collector.  Vomero-palatine 
teeth  in  a  doubly  arched  series  behind  the  choanae,  the  two  arches 
extending  forward  to  a  line  through  the  anterior  edge  of  the  choanee ; 
bead  flat,  rounded  anteriorly;  nostrils  nearer  the  eye  than  the  tip  of 
the  snout,  much  wider  apart  than  the  width  of  the  interorbital  space, 
which  is  greater  than  the  the  upper  eyelids;  eyes  greatly  protruding; 
body  elongate,  the  head  from  tip  of  snout  to  gular  fold  being  con- 

a  Reproduced  in  this  work  on  Plates  V-VI.  b  ErpeU.  G£n.,  IX,  p.  116. 
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tained  three  and  one-third  times  in  the  distance  from  gular  fold  to 
anterior  angle  of  vent;  adpressed  limbs  do  not  meet  by  a  distance  of 
two  costal  folds;  fore  legs  slender,  the  four  fingers  short,  but  well 
developed,  each  with  a  raised,  compressed,  brownish  black  claw; 
fourth  finger  slightly  longer  than  first,  third  longest;  hind  legs  strong 
and  stout;  toes  depressed,  widened  at  base,  each  with  a  black  claw 
like  the  fingers;  first  finger  very  short,  fourth  longest,  fifth  equaling 
third;  a  thick  dermal  expansion  from  the  outer  side  of  fifth  finger 
along  the  outer  side  of  the  foot  and  tibia,  giving  the  foot  a  very  wide 
under  surface;  no  tubercles;  tail  long,  longer  than  head  and  body, 
nearly  cylindrical  in  the  basal  half,  then  gradually  more  and  more 
compressed  to  the  end,  which  is  rounded;  13  costal  grooves  which  are 
rather  indistinct ;  a  flat  parotoid  gland  on  the  side  of  the  neck,  bordered 
above  and  behind  by  a  groove  which  begins  behind  the  eye  and  joins 
the  strong  gular  fold  behind  the  parotoid ;  a  shallow  groove  along  the 
median  line  of  upper  neck  and  anterior  half  of  back;  vent  arrow- 
shaped,  the  lips  of  the  oblique  anterior  slits  forming  the  arrows'  head 
distinctly  swollen.  Color  (in  alcohol) :  top  of  head,  the  whole  median 
portion  of  upper  neck  and  back,  as  well  as  the  upper  edge  of  the  tail, 
' '  wood  brown,"  sprinkled  more  or  less  with  blackish  brown,  most 
densely  on  the  head;  sides  of  neck,  body,  and  tail  blackish  brown, 
the  upper  outline  against  the  pale  band  of  the  back  irregular,  but 
very  distinct,  the  lower  outline  gradually  merging  into  the  pale  color 
of  the  under  surface ;  legs  above  dark  brown,  like  the  lower  portion  of 
the  flanks,  and,  like  these,  with  irregular  roundish  spots  of  pale  wood- 
brown. 

Dimensions. 

mu. 

Total  length 161 

Tip  of  snout  to  gular  fold 16 

Gular  fold  to  anterior  angle  of  vent 53 

Anterior  angle  of  vent  to  tip  of  tail 92 

Width  of  head 10 

Fore  leg 18 

Hind  leg 21 

Height  of  tail  a  head-length  from  vent 8 

Width  of  tail  a  head-length  from  vent 7 

The  adult  breeding  female  (T.S.X.M.  No.  34245;  Hakone  Lake; 
July,  1898;  Owston,  collector)  differs  from  the  male  chiefly  in  the 
shorter  tail  and  the  slenderer  hind  legs,  which,  moreover,  are  devoid 
of  the  lateral  tarso-tibial  enlargement.  The  vent  is  also  of  a  some- 
what different  aspect,  inasmuch  as  the  lateral  oblique  folds,  which  in 
the  male  converge  at  the  anterior  end,  in  the  female  meet  at  the  mid- 
dle of  the  median  cleft ;  the  lips  of  the  vent  anterior  to  the  lateral  folds 
are  much  swollen;  all  the  toes  provided  with  black  nails. 
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Dimensions. 


mm. 


Total  length 141 

Tip  of  snout  to  gular  fold 15 

Gular  fold  to  anterior  border  of  vent 54 

Anterior  border  of  vent  to  tip  of  tail 72 

Width  of  head 11 

Foreleg 18 

Hind  leg 23 

Height  of  tail  one  head-length  from  vent 7. 5 

The  nonbreeding  female  is  apparently  distinguished  by  the  absence 
of  nails,  and  the  vent  is  a  simple  longitudinal  slit. 

The  larvae  are  characterized  by  the  presence  of  strong,  hooked, 
black  claws. 

Variation. — The  variation  in  structural  characters  is  unimportant 
and  presents  no  difficulties  with  regard  to  the  identification  of  this 
species,  being  chiefly  confined  to  slight  deviations  in  the  position  of 
the  vomero-palatine  teeth  relative  to  the  choanse,  and  to  the  number 
of  costal  folds,  which  varies  between  12  and  14.  The  coloration  is 
also  rather  uniform,  the  chief  difference  consisting  in  the  varying 
degree  of  fineness  of  the  dark  sprinkling  in  the  dorsal  pale  area, 
where  these  minute  dots  often  congregate  near  the  median  line  so  as 
to  form  an  irregular  dusky  stripe. 

Habitat. — In  the  Fauna  Japonica  (p.  125)  it  is  stated  that  this  sala- 
mander is  found  in  abundance  in  the  mountainous  parts  of  Hondo 
and  Shikoku,  particularly  in  the  provinces  of  Sagami,  Shinano, 
Tamba,  Tazima,  and  Tosa,  and  Siebold  himself  (p.  xvi)  clearly  inti- 
mates that  he  did  not  obtain  it  in  Kiusiu.  Nor  am  I  aware  of  any 
record  of  its  having  been  taken  in  the  latter  island.  Doctor  Fritze 
states  that  it  is  absent  in  Yezo.  Doctor  Nozawa,  however,  in  a  letter 
to  me  enumerates  it  among  the  species  found  there,  though  as  yet  he 
has  been  unable  to  secure  specimens  for  me. 

To  the  provinces  specifically  enumerated  above  Geerts  adds  Iga, 
and  Okada  adds  Iwaki.  Most  of  the  specimens  in  the  museums  are 
from  Hakone,  the  type-locality  of  the  species  and  the  locality  from 
which  it  also  takes  its  Japanese  name.  Another  specific  locality 
from  which  there  are  specimens  in  the  British  and  Berlin  museums 
Is  Oyama  in  Sagami  province. 

The  species  does  not  occur  outside  of  Japan  proper.  It  is  unknown 
in  the  Riu  Kiu  islands. 
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List  of  specimens  oj  Onychodactylus  japonicus. 


U.  8.  N.  M. 
No. 

Sex  and  age. 

Locality. 

When 
collected. 

By  whom  collected  or 
from  whom  received. 

Total 
length. 

. 

mm. 

34218 

Male 

Hakone  Lake,  Hondo 

...    July,       1898 

A.  Owston 

162 

34219 

do 

do 

do 

do 

155 

34220 

Female 

do 

do 

do 

159 

34221 

Male 

do...* 

do 

do 

168 

34222 

do 

do 

do..*.... 

do 

167 

34223 

Female 

do 

do 

do 

144 

34224 

Male 

do 

...' do 

do 

149 

34225 

Female 

do 

do 

do 

141 

34226 

do 

do 

do 

do 

146 

34227 

do 

do 

...' do 

do 

128 

34228 

do 

do 

do 

do 

144 

34229 

Male 

do 

...' do 

do 

144 

34230 

do 

do 

do 

do 

158 

34231 

do 

do 

do 

do 

151 

34232 

Female 

do 

...' do 

do 

137 

34233 

do 

do 

do 

do 

34234 

do 

do 

do 

do 

130 

34235 

Male 

do 

do 

do 

151 

34236 

do 

do 

do 

do 

151 

34237 

do 

do 

do 

do 

155 

34238 

do 

do 

do 

do....: 

149 

34239 

Female 

do 

do 

do 

140 

34240 

Male  a 

do....: 

do 

do 

161 

34241 

do 

do 

do 

do 

148 

34242 

do 

do 

...' do 

do 

141 

34243 

do 

do 

do 

do 

|          131 

34244 

Female 

do 

...' do 

do 

!          147 

34245 

do  <> 

do 

dob.". 

do 

141 

34246 

do 

do 

do  

do 

150 

34247 

do 

do 

do 

do 

141 

34248 

Male 

do 

do 

do 

153 

34249 

do 

do 

do 

do 

1          144 

34250 

Female 

do 

do 

do 

145 

34251 

Male 

do 

do 

do 

154 

34252 

Female 

do 

do 

do 

141 

34253 

Male 

do 

do 

do 

155 

34254 

Female 

do 

do 

do 

138 

34255 

Male 

do 

do 

do 

152 

34256 

do 

do 

do 

do 

'       137 

342")7 

do 

) 

do 

do 

do 

155 

34258 

to 

>Larva> 

do 

...' do 

do :. 

34287 

a  Description  p.  43. 


b  Description  p.  44. 
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Genus   GEOMOLGE*   Boulenger. 
1886.  Geomolge  Boulenger,  Proc.  Zool.  Soc.  London,  p.  416  (type,  G.fischeri). 

Geomolge  appears  to  be  very  closely  allied  to  Onychodactylus,  the 
chief  differences  being  that  in  the  former  the  vomero-palatine  series 
of  teeth  is  interrupted  in  the  middle  and  that  it  lacks  the  black, 
horny  claws.* 

GEOMOLGE  FISCHERI  6  Boulenger. 
Plate  V,  fig.  5-6. 

1886.  Geomolge  Jischeri  Boulenger,  Proc.  Zool.  Soc.  London,  1886,  p.  416,  pi. 
xxxix,  fig.  2  «  (type-locality,  Khabarovka,  Ussuri;  types  in  Brit.  Mus. 
no.  86.  5.  15.  11-12;  Doerries,  collector);  Ann.  Mag.  Nat.  Hist.  (6),  V, 
Feb.,  1890,  p.  144. — Nikolski,  Annuaire  Mus.  Zool.  St.  Petersbourg,  I, 
1896,  p.  77  (Valley  of  Sutchan  River,  Ussuri  district;  St.  Petersb.  Mus., 
No.  1904;  Busse,  collector);  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8), 
XVII,  no.  .1,  1905,  p.  440  (Ussuri). 
There  being  no  specimen  of  this  species  in  the  U.  S.  National 
Museum,  an  abstract  of  Boulenger's  original  description  is  given: 

Physiognomy  that  of  Onychodactylus  japonicus; limbs  in 

every  respect  similar  to  those  of  Onychodactylus  japonicus  save  the 

absence  of  claws ;  the  male  likewise  with  tibio-tarsal  dilatation ; 

anal  opening  subcruciform,  as  in  Onychodactylus;  skin  smooth;  14  or 
15  costal  grooves;  parotoids  and  gular  fold  as  in  Onychodactylus. 
Brown  above,  with  blackish  variegations,  most  crowded  oh  the  sides, 
which  also  bear  some  whitish  spots;  lower  surface  brownish  white. 

Male.  Female. 

mm.  mm. 

From  snout  to  vent 70  80 

Head 12  14 

Tail 93      d 

Habitat. — This  species  was  collected  by  Mr.  Doerries  near  Khaba- 
rovka, in  the  Ussuri.  Nikolski  has  since  recorded  a  specimen  from 
the  valley  of  Sutchan  River,  also  in  the  Ussuri  district.  Beyond 
this  nothing  is  known  of  the  distribution  of  this  species. 

Order  SALIENTIA. 

1768.  Salientia  Laurenti,  Syn.  Rept.,  p.  24. 

1777.  Ecandata  Scopoli,  Introd.  Hist.  Nat.,  p.  464. 

1788.  Batraehi  Batsch,  Anleit.  Kenntn.  Thierc  Mineral.,  I  (p.  437). 

1802.  Ranx  Shaw,  Gen.  Zool.,  Ill,  Pt.  1,  p.  5. 

1806.  Ecaudati  Dumeril,  Zool.  Anal.,  p.  92. 


"From  yffy  the  earth,  land,  and  the  generic  term  Molge  Merrem,  a  synonym  of 
Triturus  Rafineeque,  derived  from  the  German  word  Molch,  a  salamander. 

*>  Named  in  honor  of  Dr.  Johann  Gustav  Fischer,  the  well-known  Hamburg  herpet- 
ologi*t.     Born  on  March  1,  1819;  died  on  January  27,  1889. 

<*  Reproduced  in  thiB  work  on  Plate  V. 

*  Boulenger,  Proc.  Zool.  Soc.  London,  1886,  p.  416. 
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1813.  Anuri  Fischer,  Zoognosia,  3  ed.,  I,  p.  58. 

1825.  Anoura  Latreille,  Fam.  Nat.  Regne  Anim.,  p.  104. 

1828.  Pygomolgaei  Ritgen,  Nova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  278. 

1828.  Acerci  Wagler,  Isis,  1828,  p.  859. 

1832.  Botrochia  Mueller,  Isis,  1832  (p.  504). 

1833.  Miura  van  der  Hoeven,  Handb.  Dierk.,  II,  Pt.  2,  p.  307 
1835.  Heteromorpha  Fitzinger,  Ann.  WienMus.,  I,  p.  107. 
1839.  Raniformia  Hogg,  Mag.  Nat.  Hist.  (n.  s.),  Ill,  p.  271. 

1855.  Batrachii  van  der  Hoeven,  Handb.  Dierk.,  2  ed.,  II,  p.  468. 
1866.  Anura  Haeckbl,  Gen.  Morphol.,  II,  p.  cxxxii* 
1878.  Acaudata  Knauer,  Naturg.  Lurche,  p.  100. 

The  name  adopted  for  this  order  varies  greatly  with  the  various 
authors.  Thus  Salientia,  Anura,  and  Ecaudata  are  used  almost  indis- 
criminately.    Of  these  Salientia  is  the  oldest. 

It  is  perfectly  true  that  the  various  rules  for  zoological  nomencla- 
ture do  not  compel  a  strict  application  of  the  law  of  priority  to  groups 
higher  than  genera,  and  that  the  A.  O.  U.  code  specifically  proclaims 
this,  but  the  principle  underlying  the  modern  way  of  fastening  a  name 
to  a  genus  is  very  different  from  that  involved  in  naming  an  order  or  a 
class.  The  ends  in  view  are  different,  and  the  modus  operandi  must 
also  be  different.  Nobody  nowadays  in  applying  a  generic  term 
cares  the  least  whether  the  name,  as  originally  proposed,  covers  the 
same  aggregate  of  species,  even  approximately,  as  the  genus  to  which 
he  attaches  it,  or  not.  It  is  enough  that  a  single  species,  the  type 
species,  is  included  in  the  original  group  and  in  the  one  adopted. 
This,  however,  is  a  comparatively  modern  view.  In  the  early  days, 
when  generic  terms  were  few,  and  long  before  the  term  "  type-species  " 
or  "  genotype "(!)  was  invented,  it  happened  quite  frequently  that 
authors  selected  a  new  generic  name  for  a  group  which  contained  the 
essential  elements  of  one  previously  named,  simply  because  his  group- 
ing was  not  coextensive  with  that  of  his  predecessor's.  But  as  new 
discoveries  and  closer  studies  multiplied  the  genera,  and  the  views 
as  to  their  compass  became  more  and  more  divergent,  it  was  found 
impossible  to  adhere  to  such  a  principle  as  far  as  generic  terms  were 
concerned. 

Not  so  with  the  terms  for  orders  and  classes.  It  has  always  been 
the  recognized  custom  to  employ  a  name  embracing,  at  least  approxi- 
mately, an  assembly  of  genera,  or  orders,  coextensive  with  it  when 
first  proposed.  The  inconvenience  caused  by  the  coining  of  new 
names  of  groups  higher  than  genera  has  been  small  compared  to  the 
convenience  of  knowing  approximately  the  extent  of  a  group  by  the 
name  applied  to  it.  A  good  reason  why  it  is  inconvenient  and 
inexpedient  to  apply  strictly  the  lawT  of  priority  to  such  higher  groups 
is  the  fact  that  we  know  no  such  thing  as  a  "  type  genus  "  or  a  "  type 
order' '  by  the  aid  of  which  the  name  of  the  order  or  the  class  can  be 
arbitrarily  fixed,  even  if  it  were  desirable  to  do  so. 
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As  a  general  proposition  it  may  be  stated  that  there  is  but  little 
divergence  among  authors  with  regard  to  the  names  of  classes  and 
orders.  Common  usage  has  in  most  cases  been  too  strong  for  the 
extremists,  who  have  either  tried  to  apply  names  according  to  priority 
or  who  have  inflicted  new  ones  every  time  the  "rank"  of  the  group 
was  changed  or  a  trifling  component  part  shifted  from  one  group  to 
another,  or  whose  fine  linguistic  sensitiveness  compelled  them  to 
improve  the  name  and  render  its  form  "classic."  There  are  names 
which  it  has  been  impossible  to  dislodge,  which  are  employed  almost 
unanimously.     These  it  would  be  folly  to  attempt  to  disturb. 

The  principle  which  has  guided  me  in  selecting  the  names  of  orders 
and  classes  may  be  stated  briefly  as  follows:  In  cases  where  a  terni 
has  not  received  a  practically  universal  acceptance  the  oldest  known 
group  name  (above  a  generic  name  and  later  than  1758)  is  applied, 
which  covers  approximately  the  same  aggregate  of  genera,  irrespec- 
tive of  the  comparative  rank  assigned  to  the  group  by  the  original 
namer,  provided  its  form  is  not  the  plural  of  a  current  genus  in  the 
same  class,  nor  that  now  universally  adopted  for  superfamilies,  fami- 
lies, and  subfamilies. 

The  application  of  this  principle  may  be  shown  by  a  few  examples. 
Thus  Salientia  is  adopted  as  being  the  oldest  known  group  name  for 
the  present  order,  because  when  originally  proposed  it  covered  the 
same  aggregate  of  genera  as  now,  and  none  of  the  later  names  of  the 
same  compass  have  received  universal  acceptance.  On  the  other 
hand,  Gradientia  has  been  rejected,  although  it  is  older  than  Caudata, 
and  the  latter  adopted,  because  the  term  Gradientia,  as  originally 
proposed,  embraced  the  saurian  reptiles  as  well.  Oppel's  Squamata 
has  been  accepted  for  the  reptilian  order  containing  the  lizards  and 
snakes,  although  it  included  the  crocodiles,  a  discrepancy  too  slight  to 
affect  the  general  applicability  of  the  term.  Again,  Testudinata, 
although  proposed  four  years  later  than  Link's  Cataphractae,  has  been 
accepted  in  preference  to  the  latter  (after  the  elimination  of  the 
older  terms  Testudines  and  Chelonia  as  conflicting  with  the  earlier 
or  synchronous  generic  names  Testudo  and  Chelonia)  because  of  the 
comparative  currency  of  that  term,  as  against  the  almost  total 
obscurity  of  the  one  coined  by  Link.  Finally,  the  suborder  contain- 
ing the  soft-shelled  turtles  is  called  Chilotae  in  spite  of  the  fact  that  the 
term  Trionychoidea  is  both  earlier  and  commonly  adopted,  the  reason 
for  the  rejection  of  the  latter  name  being  that  its  form  is  identical 
with  that  of  the  superfamily. 

The  Salientia  may  be  divided  into  three  suborders,  viz,  Aglossa, 

Iinguata,  and  Costata,  of  which  the  first  one  is  distinguished  by  having 

the  eustachian   tubes  united  into  a  single  pharyngeal  opening  and 

no  tongue,  while  the  last  one  is  amply  characterized  by  the  presence 
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of  ribs.     The  Aglossa  are  only  found  in  Africa  and  South  America; 
the  other  two  suborders  are  represented  within  our  area. 

Suborder  COSTATA. 
1879.   Costati  Lataste,  Act.  Soc.  Linn.  Bordeaux,  XXXIII,  1879,  p.  339. 

Salientia  having  a  tongue;  eustachian  tubes,  when  present,  with 
two  pharyngeal  openings;  ribs  present  and  a  pair  of  transverse  proc- 
esses near  the  proximal  end  of  the  coccyx.  Larvae  with  one  spiracu- 
lum  in  the  middle  of  the  thoracic  region. 

The  Costata,  wThich  embrace  only  one  family,  the  Discoglossidae, 
have  a  very  wide  and  disconnected  distribution  showing  their  great 
antiquity  and  fully  bearing  out  the  verdict  of  Professor  Howes,  based 
upon  anatomical  investigations,  that  they  are  "by  far  the  least 
modified  of  living  anura."  a 

The  principal  center  of  distribution  at  present  is  central  and  south- 
ern Europe,  where  three  genera  together  with  five  species  are  at 
home,  one  of  these  species  extending  its  range  into  northwestern 
Africa  and  another  into  central  Russia.  At  the  other  extreme  of 
the  Palearctic  region  another  species  of  one  of  the  European  genera 
maintains  its  isolated  existence,  namely,  the  species  to  be  treated  of 
in  this  work,  while  in  the  Yunnan  region  another  one  has  recently 
been  discovered.  Two  more  genera  belong  to  this  family,  both 
widely  removed  from  the  above,  namely,  Liopelma,,  the  single  species 
of  which  is  the  only  batrachian  occurring  in  New  Zealand  to  which 
antipodal  island  group  it  is  peculiar  and  where  it  seems  to  be  very 
rare,  and  Ascaphus,  represented  thus  far  by  two  specimens  only,  of 
a  single  species,  A.  truei,  which  has  recently  been  discovered  in  the 
State  of  Washington,  not  far  from  the  Pacific  coast.  The  extreme 
rarity  of  the  last  two  species  would  seem  to  indicate  that  they  are 
nearing  extinction.* 

Family  DISCOGLOSSID^. 

Only  this  family  is  included  in  the  suborder. 

Genus  BOMBINAf  Oken. 

1816.  Bombina  Oken,  Lchrb.  Zool.,  II,  p.  207  (type,  Rana  bombina). 
1820.  Bombinator  Mkkkkm,  Tent.  Syst.  Amph.,  p.  178  (same  type). 
1830.  Bombitator  Waaler,  Nat.  Syst.  Amph.,  p.  200  (emendation). 


"Proe.  Zool.  Soc.  London,  1888,  pp.  178,  500. 

&  See  Stejneger,  A  Resume  of  the  Geographical  Distribution  of  the  Discoglossoid 
Toads  in  the  Light  of  Ancient  Land  Connection?,  in  Bull.  Amer.  Geogr.  Soc. 
XNXVIJ,  No.  2,  Feb.  1905,  pp.  91-93;  and  The  Geographical  Distribution  of  the  Bell- 
Toads,  in  Science  (n.  ».),  XXII,  Oct.  20,  1905,  p.  502. 

c  From  the  medieval  Latin  verb  bombinare,  to  utter  a  bombus,  a  loud  hollow  sound, 
such  as  the  stroke  of  a  bell. 
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The  genus  Bombina  has  a  very  curious  distribution.  Two  species, 
Bombina  bombina  (Linnaeus)  and  Bombina  salsa  a  (Schrank),  occur 
in  Europe,  the  former  in  northern  and  eastern  central  Europe.  The 
latter,  which  seems  to  embrace  several  local  forms,  such  as  B.  salsa 
pcwhypus  (  =  Bombinator  apenninicus  Gistel  and  Bronne,  1850),  in 
Italy,  B.  salsa  nigriventris  (Dueringen)  in  Bosnia  and  Montenegro, 
B.  salsa  kolombatovici  (Bedriaga)  in  Dalmatia,  etc.,  occupies  France, 
parts  of  southern  central  Europe,  Italy,  and  the  Balkan  peninsula. 
None  of  these  species  extends  eastward  beyond  the  Volga.  A  third 
species  of  the  genus  occurs  in  eastern  Asia,  though  probably  not  to 
the  west  of  a  line  through  Lake  Baikal.  A  fourth  species,  Bombina 
maxima ,  has  recently  been  described  from  Yunnan  at  an  altitude  of 
6,000  feet. 

BOMBINA  ORIENTALISE      (Boulenger). 
Plate  VII. 

1878.  Bombinator  igneus  Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  p.  384 

(not  of  Lauren ti)  (Chefu,  N.  China). — Boulenger,  Cat.  Batr.  Sal.  Brit. 

Mus.,  1882,  p.  447  (part:  Chefu,  China).— Boettoer,  Offenbach.  Ver. 

Naturk.  24-25  Ber.,  1885,  p.  164  (Chefu). 
1890.  Bombinator  oricntalis  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890, 

p.  143,  pi.  ix,  fig.  2c  (type-localities,  N.  China,  Korea,  Khabarovka; 

types  in  Brit.  Mus.);  Proc.  Zool.  Soc.  London,  1890,  p.  326  (Chefu;  Korea; 

Ussuri). — Werner,  Abh.  Bayer.  Akad.  Wiss.,  (Muenchen)  II  Klasse, 

XXII,  Pt.  2,  1904,   p.   359  (Tsingtau,  China).— Nikolski,   Zap.   Imp. 

Akad.  Nauk,  S.  Peterburg,  (8)  XVII,  No.  1  (1905)  p.  415  (Vladivostok; 

Korea,  etc.). 

Description  (figs.  39-43)  .—Adult  male;  U.S.N.M.  No.  17522;  Fusan, 
Korea;    1885;    P.   L.    Jouy,    collector.      Vomerine    teeth    in    two 

« In  his  Tailless  Batrachians  of  Europe,  p.  322,  footnote,  Doctor  Boulenger,  in 
adopting  the  sixteen  years  younger  name  Rana  agilis  in  preference  to  the  older  R. 
dalmatina,  as  required  by  "the  strict  application  of  the  law  of  priority,"  pleads  that 
"this  is  one  of  those  cases  in  which,  it  appears  to  me,  conservatism  is  desirable," 
and  he  continues:  "Similar  considerations  have  guided  me  in  the  naming  of  the  two 
species  of  the  genus  bombinator,  and  I  hope,  in  the  interest  of  stability  of  nomenclature 
they  will  commend  themselves  to  future  workers."  It  is  indeed  not  uncommon  to 
hear  the  breaking  of  this  law  termed  "conservatism,"  and  certainly  the  conserva- 
tives ought  to  know  if  that  is  a  correct  definition,  but  we  radicals  prefer  to  submit 
to  the  law  as  the  only  means  of  obtaining  the  desired  "stability  of  nomenclature." 
If  Boulenger,  in  the  twTo  cases  cited,  had  followed  the  law  we  would  by  this  time 
have  reached  stability  in  their  cases,  while  now  it  has  been  postponed  probably  for 
a  generation.  Who  is  to  decide  in  which  cases  it  is  allowable  to  break  the  law  and 
substitute  "conservatism?"  A  simple  "it  appears  to  me"  applied  here  and  there 
by  a  dozen  herpetologists would  cause  a  fine  "stability I" 

&  Eastern. 

c  Reproduced  in  this  work  on  Plate  VII. 
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small  transverse  oval  groups  behind  the  level  of  the  choanse; 
tongue  oval,  truncate  behind,  large,  adherent  all  around;  snout  flat, 
rounded,  without  canthus  rostralis;  nostrils  on  top  of  snout  about 
halfway  between  eye  and  tip  of  snout,  distance  from  each  other 
equaling  the  interorbital  space,  which  is  narrower  than  the  upper 
eyelids;  no  tympanum;  parotoid  gland  long,  narrow,  indistinct;  no 
gularsac;  a  very  faintly  indicated  gular  fold;  fore  leg  well  developed, 
longer  than  half  the  length  of  head  and  body;  fingers  short,  depressed, 
first  shortest,  third  longest,  second  and  fourth  of  about  equal  length; 
no  subarticular  tubercles,  but  a  large  and  distinct  inner  palmar  pad 
and  a  smaller  indistinct  outer  one;  a  large  patch  of  horny  nuptial 
excrescences  on  the  inner  side  of  the  fore  arm,  and  smaller  patches 
on  the  inner  side  of  the  large  palmar  pad,  and  of  first,  second,  and  third 
toes;  when  hind  leg  is  carried  forward  along  the  side,  the  heel  reaches 


43 


40 


42 


Figs.  39-43.— Bom  bin  a  orientalis.  1$  x  nat.  size.  39.  top  of  head;  40,  side  or  head;  41,  open- 
mouth;  42,  underside  of  right  hand  showing  nuptial  excrescences;  43,  foot.  No.  17522, 
U.S.N.M. 

the  corner  of  the  mouth  and  tarso-metatarsal  joint  slightly  beyond 
the  tip  of  the  snout;  tibia  equals  distance  from  base  of  inner  meta- 
tarsal tubercle  to  tip  of  longest  toe;  heels  just  meet  when  the  femurs 
are  placed  at  right  angles  to  the  axis  of  the  body;  toes  short,  webbed 
nearly  to  their  tips,  webs  deeply  excised,  third  toe  longer  than  fifth; 
no  subarticular  tubercles;  inner  metatarsal  tubercle  small  and  weakly 
developed,  no  outer  tubercle;  no  nuptial  excrescences  on  toes;  upper 
surface  covered  with  closely  set  and  irregularly  arranged  prominent 
tubercles  of  varying  size,  all  sprinkled  over  with  minute,  dark  brownish 
points  and  each  surmounted  by  one  or  more  horny  spines,  the  base 
of  which  is  pale  and  the  tip  blackish  brown;  underside  smooth,  with 
the  posterior  part  of  the  belly  and  proximal  parts  of  femurs  somewhat 
rugose;,  outer  side  of  sole  of  feet  and  underside  of  base  of  fifth  toe 
with  spines  like  the  upper  side.     Color  (in  alcohol)  above  dark  drab- 
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gray,  with  irregular  obscure  dusky  spots  and  dusky  cross-markings 
on  the  limbs;  a  pale  sage-green  spot  of  irregular  outlines  across  the 
back  between  the  fore  legs  and  two  smaller  ones,  still  more  indefinite 
on  each  side  of  the  back  about  the  middle;  a  pale  longitudinal  stripe 
on  the  tip  of  the^nout  from  the  level  of  the  nostrils  to  the  lip;  lips 
dusky;  underside  pale  buff  (red  in  life),  with  numerous  blackish, 
sharply  defined,  irregular  spots;  palms  buff  (red),  separated  from  the 
similarly  colored  under  surface  of  the  fore  arm  by  a  black  wristband; 
a  large  buff  (red)  spot  on  the  inner  side  of  the  plantar  surface,  involving 
the  entire  first  toe,  below  and  above,  and  continuous  with  the  sim- 
ilarly colored  patch  on  the  inner  side  of  the  tarsus;  tips  of  all  the 
digits  abruptly  and  bright  buff  (red)  above  and  below. 

Dimensions. 

mm. 

Tip  of  snout  to  vent 44 

Tip  of  snout  to  gular  fold 16 

Width  of  head 16 

Width  of  interorbital  space 3 

Fore  leg 25 

Hind  leg,  from  vent 62 

Foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe 18 

Sexual  variation. — The  males  of  this  species  during  the  breeding 
season  possess  groups  of  blackish  horny  excrescences  on  the  inner 
side  of  fore  arm,  palmar  tubercle  and  first,  second,  and  third  fingers 
exactly  as  in  Bombina  salsa;  but,  unlike  the  latter,  there  are  none  on 
the  posterior  extremities.  In  the  female  the  fingers  are  longer  and 
slenderer,  especially  the  outer  one.  The  dorsal  spines  and  asperities 
are  smaller. 

Color  variation. — In  the  series  before  me  there  is  very  little  devia- 
tion from  the  coloration  of  the  underside  as  described  above.  In  two 
specimens,  Nos.  17527  and  17530,  the  blackish  markings  are  larger, 
especially  in  the  latter,  in  which  the  underside  may  be  described  as 
black  with  buff  (red)  spots;  in  both,  the  plantar  light  patch  is  sepa- 
rated from  the  tarsal  patch  by  a  narrow  black  bridge,  in  No.  17530 
only  on  one  foot,  however.  The  upper  surface  is  considerably  more 
olive  in  some  specimens  and  the  dusky  spots  and  markings  above 
much  better  defined  and  darker. 

Habitat. — The  eastern  bell-toad  is  confined  to  northeastern  China, 
Korea,  and  the  Ussuri  country.  Specimens  from  all  of  these  localities 
are  in  the  British  Museum.  The  U.  S.  National  Museum  possesses 
nine  specimens  collected  in  1885  by  P.  L.  Jouy  near  Fusan,  Korea. 
Pleske's  specimens  from  Vladivostok  are  in  the  Academy  Museum  in 
St.  Petersburg,  and  the  Hamburg  Museum  also  has  it  from  the  same 
locality  (No.  862),  collected  by  Dieckmann  in  1894.  In  the  St. 
Petersburg  Museum  there  are  also  specimens  collected  by  Poljakow 
at  the  Novgorodski  Port,  Possiet  Bay. 
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List  of  specimens  of  Bombina  orientalis. 


u.  s. 

N.M. 

No. 

Sex. 

Locality. 

When 
col-    ! 
lected. 

17522 

Male  a 

do 

Fusan,  Korea 

1885 

17523 

do 

1885 

17524 

do 

do , ; 

1885 

17525 

do 

do 

1885 

1752B 
17527 
17528 
17529 

do 

do 

1885 

1885 

do*> 

do 

do 

do 

1885 

Female 

do 

1885 
1885 

17530 

Male* 

do 

By  whom  col- 
lected. 


P.  L.  Jouy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


a  Description,  p.  51;  figs.  39-43.  &  P.  53. 

Suborder  LING  LATA. 

1845.  Linguata  Gravenhorst,  Thierreich,  p.  43. 

1847.  Phaneroglossa  Gervais,  Diet.  d'Hist.  Nat.,  IX,  p.  721. 

Salientia  having  a  tongue;  eustachian  tubes  with  two  pharyngeal 
openings;  lacking  ribs  and  transverse  process  to  urostyle.  Larvae 
with  one  spiraculum  on  left  side  only. 

The  term  Ranse  phaneroglossa^  used  in  1830  by  Wagler  (and  usually 
quoted  simply  as  "Phaneroglossa")  included  the  majority  of  both 
Salientia  and  Caudata.  DumSril  and  Bibron  first  restricted  the 
"Phanfiroglosses"  (first  latinized  by  Gervais  in  1847,  so  far  as  I  have 
been  able  to  ascertain)  to  the  Salientia  with  a  tongue,  therein  including 
also  the  Discoglossidae.  Those  who  still  regard  these  as  belonging  to 
the  same  suborder  as  the  other  tongued  Salientia  will  probably  retain 
the  name  Phaneroglossa.  Gravenhorst's  Linguata  may  then  be  re- 
stricted to  the  latter  without  the  genera  having  ribs.  Originally,  it 
is  true,  it  was  meant  to  be  equivalent  to  the  PhanSroglosses,  but  it 
has  never  been  accepted  for  them,  and  the  Discoglossidae  form  so  small 
a  portion  that  it  is  better  to  retain  it  as  here  defined  than  to  create 
a  new  name. 

The  families  to  which  the  toads  and  frogs  inhabiting  our  region 
belong  may  be  distinguished  as  follows : 

KEY   TO    FAMILIES. 

a1  Clavicle  and  coracoid  of  each  side  connected  by  a  longitudinal  arched  cartilage, 
which  overlaps  that  of  the  opposite  side. 

bl  Both  jaws  toothless Bufonid.e 

b*  Upper  jaw  toothed Hylid.e 

a*  Clavicles  and  coracoids  of  both  sides  firmly  united  by  a  single  median  cartilage. 

bl  Both  jaws  toothless;  sacral  diapophyses  dilated Engystomid,« 

6*  Upper  jaw  toothed;  sacral  diapophyses  not  or  but  slightly  dilated Raniix£ 

The  characters  of  the  two  groups  indicated  by  a1  and  a2  correspond 
to  those  of  Cope's  Arcifera  and  Firmisternia,  respectively,  divisions 
which  Boulenger  calls  "  series." 
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As  the  employment  of  the  systematic  arrangement  given  above  for 
purposes  of  identification  would  necessitate  dissection  of  the  speci- 
mens, I  add  the  following  artificial  Key,  by  which  the  Salientia 
occurring  within  our  limits  may  be  referred  to  their  respective 
families  by  external  characters  alone: 

KEY  TO  THE   JAPANESE    FAMILIES    OP  TAILLE8S   BATRACHIAN8. 

a1  Digits  without  subarticular  tubercles;  pupil  triangular  (Suborder  Oostata) 

DlSCOGLOS8ID,E,  p.  50 

a*  Digits  with  subarticular  tubercles;  pupil  round  or  horizontal  (Suborder  Linguata). 

61  A  parotoid  gland Bufonid^e,  p.  55 

b*  No  parotoid  gland. 
c1  Tongue  without  posterior  prolongations  or  "horns." 

dl  Upper  jaw  toothed • Hylid<e,  p.  75 

d*  Upper  jaw  toothless Eng ystomid.e,  p.  87 

c*  Tongue  with  two  posterior  horn-shaped  prolongations Ranidjs,  p.  92 

Family  BUFONID.E. 

A  large  family  having  no  maxillary  teeth,  a  large  parotoid  gland 
behind  the  head,  shoulder-girdle  arciferous,  and  lateral  sacral  pro- 
cesses dilated.  Distributed  over  the  entire  globe,  except  the  polar 
regions,  New  Zealand,  and  Polynesia.  Some  forms  are  aquatic,  some 
arboreal,  some  burrowing  in  their  habits,  but  most  are  terrestrial. 
They  feed  largely  on  insects,  and  are  among  the  best  friends  of  the 
farmer  and  gardener,  by  whom  they  ought  to  be  protected  instead 
of  persecuted  and  exterminated,  as  they  usually  are,  on  account  of 
their  often  unattractive  appearance. 

Only  one  genus  is  represented  within  the  territory  covered  by  this  . 
work. 

Genus  BUFO°  Laurenti. 

1768.  Bufo  Laurenti,  Syn.  Rept.,  p.  25  (type,  B.  vulgaris). 

1788.  Buffo  Lacepede,  Hist.  Nat.  Quadr.  Ovip.,  I,  Syn.  Meth.  (emendation)  . 

1814.  Batrachus  Rafinesque,  Specchio  Sci.,  (Palermo),  II,  faso.  7  (substitute 

for  Bufo). 

1815.  Bufotes  Rafinesque,  Analyse  Nat.,  p.-  78  (substitute  for  Bufo). 

1816.  Calamita  Oken,  Lehrb.  Zool.,  II,  p.  209  (type,  B.  calamita;  not  of  Schneider 

1799). 
1828.  Chascax  Ritgen,  Nova  Acta  Acad.  Carol.  Leop.,  XIV,  p.  278  (type,  Bombi- 

nator  8trumosu8). 
1843.  Phryne  Fitzinoer,  Syst.  Rept.,  p.  32  (type,  B.  vulgaris). 
1843.  Phrynoidis  Fitzinoer,  Syst.  Rept.,  p.  32  (type,  B.  asper). 
1864.  Epidalea  Cope,  Proc.  Phila.  Acad.,  1864,  p.  181  (type,  B.  calamita). 

The  above  synonyms  are  based  upon  species  occurring  within  our 
limits  or  are  additional  to  those  found  in  previously  published  syn- 
onymies.    The   other  synonyms  of  Bufo  are   too  numerous   to   be  * 
reproduced  here. 

The  status  of  the  Japanese  toads  is  still  very  unsatisfactory. 

o  The  Latin  word  for  toad. 
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It  will  be  remembered  that  Schlegel,  in  Fauna  Japanica,  described 
the  toad  of  Japan  as  a  variety  of  the  European  toad,  to  which  he 
attached  the  name  Bufo  vulgaris  japonicus,  suppressing  Boie's  name 
B.  prsetextatus,  as  he  says,  "  because  of  the  great  affinity  which  this 
toad  has  to  that  of  Europe,  of  which  it  is  the  representative  in  Japan." 
The  differences  indicated  by  him  are  chiefly  those  of  coloration. 

Camerano,  in  1879,  found  the  differences  to  be  of  such  a  character 
as  to  induce  him  to  regard  the  Japanese  toad  as  a  species,  Bufo 
japonicus }  his  principle  being  that  any  well-defined  local  form  should 
be  so  considered.  His  material  consisted  of  18  specimens  in  the 
Zoological  Museum  at  Turin,  nearly  all  being  from  Tokyo  and  Yoko- 
hama. 

In  the  following  year,  1880,  we  find  both  Lataste  and  Boulenger 
treating  of  the  subject.  The  former,  who  examined  fourteen  speci- 
mens from  Peking  and  two  specimens  from  Japan  (lent  him  by  Cam- 
erano), expresses  himself  in  favor  of  recognizing  a  Bufo  vulgaris 
japonicus,  while  the  latter,  with  sixteen  specimens  from  various 
Chinese  localities  and  five  Japanese,  pronounced  in  favor  of  an  undi- 
vided Bufo  vulgaris.  The  chief  characters,  he  stated,  are  the  more 
prominent  and  spinous  warts  and  the  black  horny  layer  on  various 
parts  of  the  body,  the  rather  larger  head,  and  the  blackish  stripe  on 
the  flanks.  None  of  these  characters  appears  to  him  to  be  constant, 
and  he  adds  that  if  the  Japanese  form  should  be  separated  from  the 
European  it  should  certainly  also  be  separated  from  the  Chinese: 
"But  I  do  not  think  that  distinction  necessary."  This  conclusion 
he  adhered  to  in  his  Catalogue  of  Batrachia  Salientia,  issued  two 
'years  later.  It  should  be  noted,  however,  that  "in  the  description  of 
the  species  he  was  obliged  repeatedly  to  make  exceptions  for  Chinese 
or  Japanese  specimens. 

Additional  material  did  not  alter  his  view,  for,  in  1890,  in  a  paper 
on  the  reptiles  and  batrachians  of  Amurland,  he  treats  of  Bufo  vul- 
garis in  the  following  language: 

Its  eastern  range  extends  over  nearly  the  whole  of  China  and  Amoorland  and  Japan. 
The  differences  between  European  and  Japanese  specimens,  which  consist  chiefly  in 
the  greater  size  and  perfect  distinctness  of  the  tympanum,  the  black  lateral  stripe, 
and  the  deep  black  spots  or  marblings  of  the  lower  parts  in  the  latter,  are  completely 
bridged  over  by  the  Chinese  and  Manchurian  specimens.  Specimens  from  Ichang. 
on  the  Yangtse  Kiang,  and  Ningpo  come  nearest  the  Japanese,  from  which  they  do 
not  differ  in  coloration;  but  the  tympanum*  although  as  distinct,  is  not  so  large.  Spec- 
imens from  Shanghai,  Oie-foo,  Peking,  and  Korea  are  intermediate  between  the  latter 
and  the  European;  the  tympanum  is  always  very  distinct,  but  varies  considerably  in 
size;  the  dark  lateral  stripe  is  usually  ill-defined  or  absent,  and  the  belly  may  be 
either  largely  spotted  with  black  or  almost  immaculate.  Judging  from  the  two  speci- 
mens collected  at  Chabarowka  by  Hr.  Dorries,  the  northernmost  form  is  still  nearer  the 
European;  the  tympanum  is  rather  small,  but  perfectly  distinct,  the  belly  is  immac- 
ulate, and  the  coloration  might  bo  said  to  be  identical  with  that  of  European  speci- 
mens, but  for  the  presence  of  traces  of  a  light  vertebral  line*,  as  is  often  found  in  speci- 
mens from  Japan,  Korea,  and  Northern  China. 
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This  statement  is  almost  literally  repeated  in  his  latest  work  on  the 
Tailless  Batrachians  of  Europe  (1898). 

In  the  meantime  (1883)  he  had  described  and  figured  a  Bufo  for- 
mosus  from  two  specimens  collected  by  the  Challenger  Expedition  at 
Yokohama,  which  "in  its  general  characters  agrees  with  Bufo  vul- 
garis, especially  the  Japanese  form."  The  main  distinctions  relied  on 
are  the  large  size  of  the  tympanum,  the  greater  length  of  the  hind  leg, 
the  more  elongate  digits,  more  excised  webs  of  the  hind  foot,  and  the 
shortness  of  the  first  finger. 

Nothing  more  is  heard  of  this  species.  In  the  subsequent  discus- 
sions of  the  "  Japanese  form"  of  Bufo  vulgaris  there  is  not  the  slightest 
reference  to  it.  The  fact,  however,  that  the  name  is  not  included  in 
Boulenger's  synonymy  of  Bufo  vulgaris  in  his  Tailless  Batrachians 
of  Europe,  nor  the  types  in  the  list  of  specimens  appended,  seems  to 
indicate  that  he  still  maintains  its  distinctness,  although  some  doubt 
arose  in  my  mind  upon  seeing  that  in  the  appendix  to  the  latter  work 
he  enumerates  a  specimen  from  Dagoshima,0  collected  by  Doctor 
Anderson  in  May,  1884,  under  Bufo  indgaris.  To  me  this  specimen, 
which  the  authorities  of  the  British  Museum  kindly  allowed  me  to 
examine  in  1898,  is  a  strongly  marked  Bufo  fomiosus  with  the  types 
of  which  I  compared  it. 

Much  of  the  uncertainty  is  probably  due  to  the  confusion  of  these 
two  toads  in  Japan.  Thus,  on  examining  the  large  series  in  the 
Leiden  Museum  upon  which  Schlegel  founded  his  Bufo  vulgaris 
japonicus,!  discovered  that  he  had  both  forms  before  lain.  I  think  it 
is  also  certain  that  Camerano  based  his  conclusion  of  the  specific  dis- 
tinctness of  Bufo  japonicus,  or  B.  prsetextatus,  as  he  called  it  in  his 
elaborate  paper  of  1901,  upon  true  Bufoformosus. 

The  status  of  the  Japanese  toad  resolves  itself  into  three  queries: 

(1)  Is  there  more  than  one  species  of  Bufo  in  Japan? 

(2)  Is  one  of  these  identical  with  the  species  on  the  mainland? 

(3)  In  case  of  different  forms  being  recognized,  what  names  are  to  be 
employed  ? 

First,  then,  are  there  more  than  one  species  of  Bufo  in  Japan  proper? 
In  the  material  which  I  have  had  an  opportunity  to  examine,  viz,  13 
specimens  in  the  Leiden  Museum,  9  specimens  in  the  British  Museum, 
and  36  in  our  own  National  Museum,  there  appear  to  be  three  forms. 
One  has  larger  tympanum,  longer  limbs,  slenderer  digits,  much  more 
deeply  excised  webs,  longer  and  narrower  parotoids,  and,  as  a  rule, 
the  first  finger  shorter  than  the  second.  This  is  the  so-called  B.for- 
mosus.  That  wo  have  not  to  do  with  sexual  or  seasonal  differences 
seems  plain.  Thus  the  males  with  the  nuptial  asperities  on  their 
fingers,  which  under  this  assumption  would  have  the  greatest  extent 

a  Probably  Dogashima,  near  Miyanoshta. 
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of  web,  on  the  contrary  show  a  minimum  size  of  the  interdigital 
membranes. 

A  very  similar  form,  possibly  confined  to  Shikoku,  having  the 
deeply  excised  webs,  long  parotoids,  long  limbs,  and  slender  digits,  is 
very  near  to  B.formosus,  but  has  a  much  smaller  tympanum  and  first 
and  second  fingers  subequal. 

The  third  form  is  characterized  by  small  tympanum,  stouter  and 
shorter  limbs,  much  larger  webs,  the  true  B.  japonicus. 

In  spite  of  the  general  similarity  in  coloration  and  otherwise  it  is 
difficult  to  escape  the  conclusion  that  the  Japanese  toads  represent 
three  more  or  less  distinct  forms,  and  as  it  is  at  present  impossible  to 
establish  their  interrelationship  clearly  it  is  thought  best  to  designate 
them  by  binominal  appellations.  The  great  difficulty  arises  in 
ascribing  .definite  geographical  limits  to  them.  Unfortunately,  a 
large  number  of  the  specimens  examined  are  without  indication  of 
their  exact  origin.  Thus  all  the  specimens  in  the  Leiden  Museum 
collected  by  Buerger  and  von  Siebold  are  only  labeled  "  Japon."  Sev- 
eral in  the  British  Museum  are  similarly  deficient.  The  only  true 
B.  japonicus  with  a  definite  locality  attached  seems  to  be  one  from 
Kobe  in  the  British  Museum  and  one  from  Miyakoshima  in  Science 
College  Museum.  On  the  other  hand,  it  would  almost  appear  as  if  all 
the  B.formosus  of  which  the  exact  locality  are  known  came  from  near 
Tokyo  and  Yokohama  (Camerano's  specimens;  types  in  British 
Museum;  specimens  in  United  States  National  Museum)  and 
Dagoshima,  wherever  that  locality  may  be.  °  We  have  thus  an  indi- 
cation of  the  B.formosus  being  eastern  and  northern,  while  the  one 
with  the  larger  webs,  etc.,  may  be  more  western. 

Finally,  the  only  authentic  locality  from  which  I  have  seen  speci- 
mens of  the  new  form,  further  on  described  as  B.  smithi,  is  the  island 
of  Shikoku.  There  is  a  specimen  in  the  Imperial  Museum  in  Ueno 
Park,  Tokyo,  apparently  belonging  to  this  form,  which  was  in  a  bottle 
with  the  type  specimen  of  Polypedates  ishikawse  and  said  to  have  come 
from  Okinawa  shima,  Riu  Kiu.  As  no  toad  has  been  recorded  by  any 
collector  from  that  archipelago,  the  locality  given  becomes  very 
doubtful. 

The  next  question  then  is  whether  any  one  of  the  forms  which  we 
thus  recognize  as  occurring  in  Japan  is  identical  with  the  toads  occur- 
ring on  the  mainland.  I  have  already  quoted  Boulenger  to  the  effect 
that  there  are  several  forms,  though  he  does  not  recognize  them  by 
name  because  they  intergrade.  Let  it  be  understood  at  once  that  the 
form  in  Japan  most  remote  from  the  mainland  forms  is  B.  formosus. 
It  is  consequently  the  so-called  B.  tmlgaris  japonicus ,  i.  e.,  the  one 
with  the  greater  wrebs,  shorter  parotoids,  shorter  legs,  etc.,  which 

«  If  Dogashima  is  meant,  as  surmised  by  me,  the  locality  agrees  well  with  the 
others. 
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comes  nearest  to  the  mainland  forms.  Boulenger  then  maintains 
that  this  form  approaches  the  Chinese  specimens  from  Ningpo  and 
Yangtse-Kiang,  while  the  Shanghai,  Chefu,  Manchurian,  Korean,  and 
Ussuri  specimens  are  intermediate  between  the  Japanese  form  and 
the  true  European  Bufo  vulgaris.  The  differences  are  chiefly  those 
of  color,  and  the  relative  size  and  distinctness  of  the  tympanum. 
Thus  Boulenger,  in  discussing  the  characters  of  Bufo  formosus 
asserts  that  a  black  line  bordering  the  lower  lip  "is  constant  in  the 
Japanese  specimens  of  B.  vulgaris,  absent  in  the  continental  speci- 
mens." On  the  whole,  my  own  observations  corroborate  those  of 
Boulenger;  yet  while  it  is  admitted  that  the  separating  characters 
are  somewhat  vague  and  uncertain,  it  is  considered  best  to  recognize 
the  various  local  forms  for  the  present  at  least  until  more  abundant 
and  more  reliably  labeled  material  shall  have  been  accumulated.  It 
may  then  be  expedient  to  recognize  three  oriental  forms  of  the 
common  European  toad,  one  from  eastern  South  China,  one  from 
northeastern  China,  Korea  and  Amurland,  and  one  from  Japan.  The 
status  of  a  fourth  one,  B.  sachalinensis,  is  more  uncertain  yet. 

The  third  and  final  question  now  arises  as  to  the  names  to  be 
applied  to  these  forms.  As  for  the  Japanese  form,  the  question 
is  somewhat  intricate  because  of  the  occurrence  of  several  forms  or 
species  in  the  islands.  Unfortunately  there  is  nothing  in  Boie's 
description  of  Bufo  prsetextatus  by  which  it  can  be  decided  which  of 
these  he  had  before  him,  and  as  the  type  is  not  in  existence,  his 
name  may  be  left  out  as  unidentifiable.  Schlegers  material  upon 
which  he  based  his  Bufo  vulgaris  japonicus,  as  has  been  shown,  was 
composed  of  specimens  of  both  forms.  The  illustrations  in  Fauna 
Japonica,  although  very  good,  fail  to  throw  much  light  on  the  ques- 
tion, for  while  the  full  figure  apparently  represents  the  short-webbed 
form  {B.  formosus) ,  the  profile  of  the  head  seems  to  be  taken  from  a 
specimen  with  a  smaller  tympanum,  possibly  from  a  B.  smithi.  The 
illustrations  as  well  as  the  description  and  the  type-material  conse- 
quently are  composite.  It  would  then  seem  that  Boulenger 's  action 
in  describing  the  short- webbed  form  as  Bufo  formosus  and  relegating 
B.  vulgaris  japonicus  to  B.  vulgaris  should  not  now  be  undone,  and 
that  the  names  must  stand  as  he  restricted  them. 

The  South  China  form  must  stand  as  Bufo  bufo  gargariza n^(Cantor)a 
while  the  North  China  form  probably  is  properly  named  Bufo  bufo 
asiaticus  (Steindachner),  as  Boulenger  refers  the  Shanghai  specimens 
to  the  same  category  as  the  Chefu  and  Manchurian  ones. 

«1842.  Bufo  gargarizans  Cantor,  Ann.  Nat.  Hist.,  IX,  Aug.  1842,  p.  483  (typo- 
locality,  Chusan,  China;  typos  in  Brit.  Mus.). 
1860.  ?  Bvfo  griseus  Hallowell,  Proc.  Phila.  Acad.,  I860,  p.  500  (typo-locality, 
marshes  of  Whampoa,  Ilongkong;    Stiuipson,  collector). 
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The  Japanese  and  North  China  forms  and  species  may  be  distin- 
guished as  follows :  ° 

KEY    TO    THE    SPECIES    OF    BUFO    IN    JAPAN,    FORMOSA,    KOREA,    AND    SIBERIAN     COAST 

PROVINCE. 

a l  Top  of  head  without  bony  ridges. 
6 l  Inner  edge  of  tarsus  rounded,  tubercular,  with  no  sharp  cutaneous  fold. 
c l  Web  between  toes  extending  only  as  far  as  first  basal  phalanx  o.  third  toe  and 
one-half  the  first  basal  phalanx  of  fourth  (fig.  48). 

d x  Diameter  of  tympanum  about  twice  as  large  as  its  distance  from  the  eye 

Bufo  formosus,  p.  GO 

d2  Diameter  of  tympanum  about  equals  the  distance  from  the  eye 

Bufo  gmithi,  p.  64 
c 2  Web  between  toes  extends  as  far  as  end  of  the  two  basal  phalanges  of  third  toe 
and  first  basal  phalanx  of  fourth. 

dl  Underside  uniform  pale,  or  with  small  black  spots 

Bufo  bufo  asiaticus,  p.  66 

d2  Underside  marked  with  large  black  blotches Bufo  bufo  japonicus,  p.  69 

b  2  Inner  edge  of  tarsus  with  a  sharp  cutaneous  fold Bufo  raddei,  p.  70 

a  2  Top  of  head  with  bony  ridges Bufo  melano&tictus,  p.  72 

BUFO  FORMOSUS6  Boulenger. 

Plate  VIII. 

1838.  Bufo  vulgaris  japonicus  Schlegel,  Fauna  Jap.,  Rept.,  pp.  106,  139  (Japan; 

specimens   in   Leiden   Mus.;  part,  only);   Sauri  et   Batr.,  pi.  n,  fig.  6. 
1870.  Bufo  vulgaris  var.  praeteitatus  Martens,  Preuss.  Exped.  Ost-Asien,  I,  p.  384 

(Yokohama)  (not  of  Boie?). — Hilgendorf,  Sitz.  Ber.  Ges.   Naturf.  Fr. 

Berlin,  1880,  p.  120. 
1879.  Bufo  japonicus  Camerano,  Atti  Accad.  Torino,  XIV,  Pt.  5,  Apr.,  1879,  p. 

884  (Yokohama;    Tokyo;    Mus.  Zool.  Turin;    Aimonin  and  Fontanesi, 

collectors).  • 

1883.  Bufoformosus  Boulenger,  Proc.  Zool.  Soc.  Ixmdon,  1883,  p.  140,  pi.  xxni.c 

(type-locality,  Yokohama;  types  in  British  Museum;    Challenger  Exped. 

collect.)— Ok  ad  a,  Cat.  Vert.  Jap.,  1891,  p.  66.— Boettger,  Kat.  Batr. 

Mus.  Senckenberg.,  1892,  p.  37  (Nikko;   Nippon;  Japan). 
1900.  Bufo  prsetextatus  Camerano,  Mem.  Accad.  Torino,  (2)  L,  p.  113;   author's 

separate,  p.  33,  pis.  i-ii  (not  of  Boie?). 

Bufoformosus  is  most  easily  distinguished  from  B.  japonicus  by  its 
longer  fore  limbs,  longer  and  slenderer  digits,  and  much  shorter  webs 
between  the  toes.  The  alleged  difference  in  the  relative  size  of  first 
and  second  finger,  does  not  hold  in  every  instance,  for  I  have  two 
specimens  of  undoubtedly  the  same  species,  from  Gensan,  Korea,  in 
which  the  relation  is  reversed,  but  as  a  rule  it  may  be  said  that  in  B. 
formosus  the  first  finger  is  shorter  than  the  second,  while  in  B.  japo?ii- 
cus  it  is  equal  to  or  longer  than  the  second.  In  B.  formosus,  more- 
over, the  interorbital  space  appears  to  be  proportionally  narrower. 

a  Bufo  sachalitumis  is  not  given  a  place  in  this  ki»y,  as  the  characters  utilized  in  the 
latter  are  not  indicated  in  the  only  description  of  this  form  thus  far  published. 
&  Signifying  Handsome. 
«  Reproduced  in  this  work  on  Plate  VIII. 
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Description  (figs.  44^8).— Adult  male;  U.S.N.M.  No.  23540;  Yoko- 
hama; September,  1896;  L.  Stejneger,  collector.  Snout  somewhat 
pointed,  rising  steeply  from  the  labial  edge,  the  canthus  rostralis 
fairly  well  marked  and  the  loreal  region  slightly  concave;  nostrils 
about  halfway  between  eyes  and  tip  of  snout,  their  distance  from  each 


KlGS.  44-48.  -BOTO  FORMOSUS.      NaT.  SIZE.     44,  TOP  OF  HEAD;  45.  SIDE  OF  HEAD;  4fi,  UNDERSIDE  <>F  HAND; 
47.  UNDERSIDE  OF  FOOT;    48,  UPPER  SIDE  OF  FOOT.  TO  SHOW  EXTENT  OF  WEIi.     No.  23540.  U.S.N.M. 

other  greater  than  their  distance  from  the  eyes,  but  less  than  their  dis- 
tance from  the  labial  edge  or  than  the  upper  eyelids,  and  only  two- 
thirds  the  width  of  the  interorbital  space;  interorbital  space  very 
slightly  concave,  considerably  wider   than   the   upper  eyelid;  tym- 
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panum  very  distinct,  circular,  nearly  as  large  as  the  diameter  of  the 
eye,  its  distance  from  the  latter  less  than  half  its  own  diameter,  its 
distance  from  the  labial  edge  slightly  less  than  the  diameter;  paro- 
toid  glands  rather  long  and  narrow,  more  than  two  and  a  half  times 
as  long  as  wide;  fore  legs  long  and  stout;  fingers  with  slight  webs  at 
the  base,  tips  rounded,  third  longest,  second  shortest,  and  consider- 
ably shorter  than  first;  two  large  palmar  tubercles,  the  inner  one 
particularly  prominent  with  a  cutting  edge,  resembling  the  inner 
metatarsal  tubercle;  nuptial  asperities  on  the  inner  side  of  this 
tubercle,  on  the  inner  and  upper  sides  of  first  and  second  fingers  and 
on  the  inner  side  of  the  third  finger;  heels  not  meeting  when  folded 
hind  legs  are  placed  perpendicular  to  the  axis  of  the  body;  toes  one- 
third  webbed,  the  web  extending  only  as  far  as  the  first  basal  joint  of 
the  third  toe  and  one-half  the  first  basal  joint  of  the  fourth  toe;  inner 
metatarsal  tubercle  large,  with  prominent  cutting  edge,  longer  than 
the  first  toe;  outer  metatarsal  tubercle  smaller,  rounded,  prominent, 
but  less  so  than  the  innfer  one;  no  tarsal  fold;  some  of  the  subarticu- 
lar  tubercles  double  both  under  fingers  and  toes;  back  covered  by 
numerous  round  tubercles  of  various  sizes,  none  as  large  as  the  tym- 
panum, all  rather  smooth  and  not  arranged  symmetrically,  though 
the  larger  ones  are  more  numerous  toward  the  sides  of  the  back; 
under  side  divided  up  into  small  areas  by  innumerable  transverse 
furrows,  each  area  having  one  or  more  small  granules  or  tubercles 
with  a  small  brown  horny  tip,  these  tips  becoming  larger  and  almost 
spiny  on  the  hind  legs.  Color  (in  alcohol)  on  upper  side  of  body 
nearly  uniform  sepia;  from  the  posterior  corner  of  the  eye  backward, 
margining  the  lower  edge  of  the  parotoid  and  along  the  sides  of  the 
body  to  the  groin  a  wide,  sharply  contrasted,  black  band;  above  the 
latter  on  the  side  a  smoke-gray  border  fading  into  the  sepia  of  the 
back;  a  narrow  black  streak  on  the  lower  jaw  along  its  whole  length; 
underside  of  body  and  limbs  dirty  whitish  with  large  strongly  defined 
vermiculations  and  anastomizing  black  spots,  contiguous  with  similar 
though  less  sharply  defined  spots  on  the  upper  surface  of  hands  and 
feet;  palmar  and  metatarsal  tubercles  as  well  as  tips  of  fingers  and  toes 
raw  umber. 

Dimensions. 

mm. 

Tip  of  snout  to  vent 110 

Tip  of  snout  to  anterior  bonier  of  tympanum 24 

Nostril  to  tympanum 18 

Internaral  width 6 

Interorbital  width 10 

Diameter  of  tympanum 8 

Distanee  of  tympanum  from  eye 3 

Width  of  head 46 

Fore  leg 66 

Hind  leg  from  vent  to  tip  of  longest  toe 147 
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Tibia 42 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe.  52 

Length  of  parotoid 21 

Width  of  parotoid 8 

Variation. — The  variation  of  this  and  allied  species  has  been  men- 
tioned above  under  the  general  discussion  of  their  status.  It  may 
be  repeated  here  that  the  relative  length  of  the  first  and  second  fingers 
is  not  constant.  Thus,  in  the  type, ' '  the  first  finger  being  laid  against 
the  second  does  not  extend  quite  so  far  as  the  latter."  The  same  rela- 
tion holds  in  over  No.  11348,  but  in  my  two  topo types  these  propor- 
tions are  reversed.  The  second  of  these  has  the  whole  underside 
almost  uniform  whitish  with  a  few  scattered  dusky  spots. 

The  females  differ  from  the  males  in  this  and  allied  forms  in  the 
less-developed  fore  legs  and  somewhat  larger  webs  between  the  toes. 
They  also  lack  the  nuptial  pads  of  asperities  on  the  fingers  described 
above  which  characterize  the  males  not  only  during  the  breeding  sea- 
son but  for  a  long  time  after,  as  shown  by  my  specimens  which  were 
taken  in  September. 

Habitat. — As  indicated  above,  the  only  positive  locality  whence  we 
have  undoubted  specimens  of  this  species  is  the  neighborhood  of 
Tokyo  and  Yokohama,  to  which  must  be  reckoned  "  Mount  Fuji." 
The  locality  "Dagoshima"  attached  to  a  specimen  in  British  Museum 
which  was  collected  by  Doctor  Anderson  on  May  24,  1884,  I  have 
failed  to  find  on  any  map.°  A  great  amount  of  aareful  collecting 
and  critical  identification  will  be  necessary  before  the  range  of  this 
and  allied  forms  in  Japan  can  be  determined. 

List  of  specimens  of  Bufoformosus. 


*o  g 

S§   . 

Museum. 

No. 

Sex. 

Locality. 

When 
collected. 

By  whom 
collected. 

_     _     

■a  6 

mm. 

mm. 

U.S.N.M.... 

11348 

Adult 

Japan 

E 

S.  Morse 

5 

2.5 

Do 

23540 

Male  a.... 

Yokohama 

Sept.        1806  '  L. 

Stejneger 

8 

3 

Do 

23541 
34309 

do.... 

do.... 

do 

Mount  Fuji 

do 

Aug.        1898     A 

..do 

8 
9 

3.5 

Do 

Owston 

4 

Do 

34310 
34311 
34312 
34313 
34314 
34315 
34316 

Female,  x. 

do.... 

do.... 

Male 

Female . . . 

Male 

Female  . . . 

do 

do 

d0 

do 

do 

do 

do 

do 

do 

do 

do J... 

do 

do !... 

do j... 

..do 

8.5 
9 

L 

9.5 

8.5 
8.5 

3 

Do 

..do 

3.5 

Do 

..do 

4 

Do 

..do 

3 

Do 

..do 

&5 

Do 

..do 

3 

Do 

..do 

4 

Do 

34317 

do.... 

do 

do |... 

..do 

9 

as 

«  Top 

otype;  description, 

p.  61,  flga.  44-4 

*. 

a  Unless  it  be  meant  for  Dogashima.  near  Miyanoshta.  in  Hakone,  about  1,300  feet 
above  the  sea,  consequently  not  far  from  the  other  localities  from  which  we  have 
specimens. 
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List  of  specimens  of  Bufo  formosus — Continued. 


Museum. 

No. 

Sex. 

1 

1          Locality. 

i 

When 
collected. 

A 

By  whom 
collected. 

H 

mm. 

8.5 
8.5 
9.5 
8 
8 
10 
7.5 
9 
9 
8 
6 

ill 

«r  c 

U.S.N.M.... 
Do 

34318 

34319 

34320 

34321 

34322 

34323 

34324 

34325 

34326 

34327 

34328 

82.7.14.27 

82.7.14.28 

86.6.30.31 

Male 

do... 

do... 

Female . . 

Male 

do... 

Female . . 
do... 

Male 

Female . . 
do... 

Male  <* . . . 

Female  ». 

Male 

,  Mount  Fuji 

1  .  ..do 

Aug.,       1898 
do 

Owston 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

.do 

mm. 
4 
3 

Do 

..do 

do 

&5 

Do 

do 

.  ..do 

|       4 

Do.... 

do 

1 do 

.....do 

do 

do 

do 

do 

do 

!      3 

Do.. 

.     .do 

i      3 

Do 

do 

1      25 

Do 

do 

3.5 

Do.. 

.do 

3 

Do 

do 

as 

Do... 

.do 

do 

3 

Brit.  Mus  . 

Challenger  Exped. 
do 

Do 

.do.... 

Do 

Dagoshima  (?)... 

May   24,1884 

J. 

Anderson 

I 

a  Types. 


BUFO  SMITHI,"  new  species. 

Diagnosis. — Like  Bufo  formosus,  but  with  much  smaller  tympa- 
num, its  diameter  about  equaling  its  distance  from  the  eye. 

Habitat. — Shikoku  Island,  Japan. 

Type.— U.S.N.M.  No.  31951;  Kochi,  Province  of  Toza,  Shikoku 
Island;  May  11, 1903;  Dr.  Hugh  M.  Smith,  collector. 

Remarks. — This  form  is  so  closely  allied  to  Bufo  formosus  that  no 
further  description  is  necessary,  the  only  difference  which  I  have  been 
able  to  detect  being  the  smaller  tympanum  which  is  situated  farther 
away  from  the  eye  than  in  that  species.  For  the  sake  of  complete- 
ness a  set  of  measurements  of  the  type  is  added. 

Dimensions. 

Male  adult;  No.  31951  U.S.N.M.;  Kochi,  Toza,  Shikoku;  May  11,  1903;  H.  M. 
Smith,  collector. 

771711. 

Tip  of  snout  to  vent 110 

Tip  of  snout  to  anterior  border  of  tympanum 28 

Nostril  to  tympanum 21 

Internaral  width 7 

Interorbital  width 9. 5 

Diameter  of  tympanum 6 

Distance  of  tympanum  from  eye 6 

Width  of  head 43 

Foreleg 74 

o  Named  after  Dr.  Hugh  M.  Smith,  United  States  Deputy  Fish  Commissioner,  who 
collected  the  type. 
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Hind  leg  from  vent  to  tip  of  longest  toe .' 154 

Tibia 44 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe    54 

Length  of  parotoid 25 

Width  of  parotoid 8 

Ilabitat. — The  only  definite  locality  whence  we  have  specimens  of 
this  form  is  Kochi,  in  the  island  of  Shikoku,  where  Dr.  Hugh  M. 
Smith  collected  a  fine  series  of  specimens  in  the  spring  of  1903. 

List  of  specimens  of  Bufo  smitM. 


<*  o 

to* 

Sex. 

Locality. 

When 
collected. 

By  whom 
collected. 

21 
11 

31851 

Male 

Suzaki,  Toxa,  Shikoku 

May     8,1903 
May  11,1903 
May    7,1903 
May  11,1903 
do 

Dr.  H.M.  Smith.... 
do 

mm. 
i5 
2 

5.5 
5 
5.5 

as 

2.5 

2.5 

2 

2 

6 

6 

mm. 
3.5 

31929 

Young 

Female 

Kochi,  Toza,  Shikoku 

2 

31942 

do 

do .... 

5.5 

31943 

do 

do 

do 

4 

31944 

Male 

do 

do ». 

5.5 

31945 

Young 

do 

do 

do 

3.5 

31946 

do 

do 

do 

do 

2.5 

31947 

do 

do 

do 

do 

2.5 

31948 

do 

do 

do 

do 

2 

319*9 

do 

do v.... 

do 

do 

2 

31950 

Female 

../..do 

do 

do 

6 

31951 

Male  a..  .   ... 

do 

do 

do . 

6 

oType. 

BUFO  SACHALINENSISa  (Nikolski). 

1905.  Btifo  vulg[a]ris  var.  sachalinensis  Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 
Peterburg  (8),  XVII,  No.  l,.p.  389  (type-locality,  Sakhalin;  types,  St. 
Petersburg  Mus.,  Nos.  1934-1936;  Doctor  Suprunenko,  collector). 

Not  having  seen  any  specimens  referable  to  this  form,  I  append  a 
translation  of  Nikolski's  original  diagnosis: 

Longitudinal  diameter  of  eye  contained  one  and  one-half  times  in  length  of  snout; 
width  of  upper  eyelid  one  and  three-fourths  to  two  times  in  interorbital  space;  fore- 
head smooth  (not  warty);  tympanum  very  distinct,  its  diameter  equaling  two-thirds  to 
three-fourths  the  longitudinal  diameter  of  the  eye;  internal  metatarsal  tubercle  very 
large,  its  length  equaling  or  exceeding  the  longitudinal  diameter  of  the  eye;  a  black 
line  always  marking  the  outer  margin  of  the  parotoids,  as  in  B.  japonica  Schlegel. 

This  diagnosis,  based  upon  six  specimens,  is  too  brief  and  does  not 
allude  to  the  crucial  characters  of  the  webbing  of  the  toes  and  to  the 
distance  of  the  tympanum  from  the  eye.  Comparing  it,  however,  with 
specimens  of  the  next  species  from  Korea  and  with  B.  formoms  it 
almost  looks  as  if  the  Sakhalin  toad  may  belong  to  the  latter  rather 


o  From  the  island  of  Sakhalin,  or  Krafto,  in  the  Okhotsk  Sea, 
26485— No.  58—07 5 
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than  to  the  former.  This,  from  a  zoogeographical  standpoint,  is  rather 
unexpected,  and  a  comparison  of  specimens  from  central  Hondo, 
Yezo,  and  Sakhalin  should  be  highly  instructive. 

Habitat. — Described  from,  and  thus  far  recorded  only  from,  the 
island  of  Sakhalin,  where  it  was  collected  by  Doctor  Suprunenko  in 
1890. 

BUPO  BUFOa  ASIATICUS*  (Steindachner). 

1869.  Bufo  vulgaris  var.  asiatica  Steindachner,  Novara  Exped.,  Zool.,  I,  Amph., 
p.  39  (Shanghai;  Vienna  Mus.;  Zelebor  and  Frauenfeld,  collectors). 

1880.  Bufo  vulgaris  japonicus  Lataste,  Bull.  Soc.  Zool.  France,  V,  1880,  p.  506 
(Peking,  China;  de  Plancy,  collector)  (not  of  Schlegel). 

1880.  Bufo  vulgaris  Boulenger,  Proc.  Zool.  Soc.  London,  1880,  p.  569  (part, 
Peking);  Ann,  Mag.  Nat.  Hist.  (6),  V,  Feb.,  1890,  p.  141  (Khabarovka, 
Ussuri;  Korea);  Taill.  Batr.  Europe,  Pt.  2,  1898,  pp.  213,  347  (part: 
Khabarovka;  Seoul,  Chemulpo,  Gensan,  Korea;  Chefoo,  Shanghai, 
China). — Boettger,  Ber.  Senckenberg.  Naturf.  Gee.,  1894,  p.  145 
(Shanghai). — Werner,  Abh.  Bayer.  Akad.  Wise.  (Muenchen),  II  Klasse, 
XXII,  Pt.  2,  1904,  p.  358  (Tsingtau,  Shanghai).— Nikouski,  Zap.  Imp. 
Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  387  (part:  Amur. 
Ussuri,  etc.). 

1892.  Bufo  vulgaris  var.  japonica  Boettger,  Kat.  Batr.  Mus.  Senckenberg.,  p.  37 
(part:  Shanghai). 

1899.  Bufo  japonicus  Stone,  Proc.  Phila.  Acad.,  1899,  p.  183  (Tore  River,  Eastern 
Mongolia). 

Description  (figs.  49-52)  .—Adult  male;  U.S.N.M.  No.  17516;  Gensan, 
Korea;  July,  1886;  P.  L.  Jouy,  collector.  Head  wide,  snout  rather 
rounded  with  well-marked  can  thai  angle,  loreal  region  scarcely  concave  ; 
nostrils  slightly  nearer  the  eye  than  the  tip  of  the  snout,  their  distance 
from  each  other  greater  than  their  distance  from  the  eye,  equaling 
that  from  the  labial  edge  and  the  upper  eyelid,  and  somewhat  greater 
than  one-half  the  width  of  the  interorbital  space,  which  is  rather  con- 
cave; tympanum  very  distinct,  nearly  circular,  about  one-half  the 
diameter  of  the  eye,  its  distance  from  the  latter  nearly  equaling  its 
own  diameter,  and  its  distance  from  the  labial  border  twice  its  diam- 
ter;  parotoid  glands  large,  their  width  more  than  one-half  the  length; 
fore  legs  long;  fingers  free  at  base,  third  longest,  second  shortest, 
slightly  shorter  than  first  and  fourth,  which  are  equal;  two  very 
distinct  palmar  tubercles,  the  outer  more  than  twice  as  large  as  the 
inner,  the  latter  with  nuptial  asperities;  similar  but  larger  pads  on 
upper  and  inner  side  of  first  and  second  fingers,  and  a  narrow  band  on 
inner  side  of  third;  heels  not  meeting  when  folded  hind  legs  are  placed 
perpendicular  to  the  axis  of  the  body;  toes  nearly  fully  webbed,  the 
web  extending  as  far  as  the  end  of  the  two  basal  phalanges  of  the  third 
toe  and  the  first  basal  phalanx  of  the  fourth,  but  slightly  excised; 
inner  metatarsal  tubercle  moderate,  with  prominent  cutting  edge, 
considerably  shorter    than    first    toe;    outer    metatarsal    tubercle 

aRana  bufo  Linnaeus,  Syst.  Nat.,  10  ed.,  1758,  I,  p.  210.         &  Signifying  Asiatic. 
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slightly  smaller,  less  prominent;  no  tarsal  fold;  double  subarticular 
tubercles  undei;all  the  fingers  and  under  third  and  fourth  toes;  upper 
surface  covered  with  numerous  rounded  tubercles  of  various  sizes, 
which  show  a  tendency  to  a  symmetrical  arrangement,  one  longitudi- 
nal series  extending  obliquely  backward  from  the  parotoid,  while  on 
the  back  between  the  parotoids  there  is  a  chevron-shaped  figure 
pointing  forward  and  a  similar  one  on  the  lower  back;  the  tubercles, 
many  of  which  are  larger  than  the  tympanum,  are  surmounted  by  a 
conical  brown  point,  becoming  spiny  on  lower  back  and  upper  surface 
of  legs;  underside  strongly  granular  or   tubercular,   with   similar, 


:  o .  ?o6 


Q 


Fioa.  40-52.— Buro  bufo  asiaticus.    Nat.  size.    49,  top  of  head;  50,  side  of  head;  51,  underside 
of  hand;  52,  underside  of  foot.    No.  17517,  U.S.N.M. 

though  less  developed,  pointed  asperities.  Color  (in  alcohol)  above 
pale  grayish  olive,  with  some  ill-defined  longitudinal  vermiculating 
markings  of  an  olive-buff  color  on  both  sides  of  back;  a  light  band 
similarly  colored  from  parotoids  obliquely  backward  to  groin  and 
upper  surface  of  limbs,  with  cross  bands  of  the  same  tint;  a  dark 
slate-colored  band  from  posterior  angle  of  eye  curving  down  over 
anterior  lower  portion  of  parotoid  to  insertion  of  arm,  and  a  similarly 
colored  spot  on  the  posterior  outer  aspect  of  the  gland,  continuing 
backward  below  the  lateral  pale  band  and  fading  gradually  into  the 
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general  grayish  olive;  tubercles  on  upper  surface  topped  with  umber 
brown,  and  the  upper  surface  of  the  parotoids  vermiculated  with  the 
same  color;  underside  uniform,  unspotted  pale  ochre  yellow,  palmar 
and  metatarsal  tubercles,  as  well  as  nuptial  pads,  brown;  edge  of 
upper  lip  and  lower  edge  of  mandible  slightly  tinged  with  the  same 
brown  color,  but  no  dusky  line  on  the  lower  jaw. 

Dimensions. 

Tip  of  snout  to  vent 84 

Tip  of  snout  to  anterior  border  of  tympanum 19 

Nostril  to  tympanum 14 

Internaral  width 4 

Interorbital  width 7 

Diameter  of  tympanum 3 

Distance  of  tympanum  from  eye 2. 5 

Width  of  head 30 

Fore  leg 52 

Hind  leg  from  vent  to  tip  of  longest  toe 110 

Tibia 30 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe 39 

Length  of  parotoid 16 

Width  of  parotoid 9 

The  adult  female  (U.S.N.M.  No.  17517;  same  locality,  date,  and 
collector)  (figs.  49-52)  is  larger;  total  length  from  snout  to  vent,  96 
mm.;  differs  otherwise  from  the  male  chiefly  in  the  somewhat  shorter 
legs  and  in  the  tubercles  of  the  skin  being  more  pointed  and  more 
extensively  pigmented,  even  on  the  underside  all  the  tubercles  being 
tipped  with  brown;  that  she  lacks  the  nuptial  excrescences  on  the 
fingers  is  a  matter  of  course. 

Another  adult  female  (U.S.N.M.  No.  21214;  Seoul,  Korea;  P.  L. 
Jouy,  collector)  is  darker,  the  ground  color  above  being  brownish,  and 
the  pale  markings  clay  color;  the  lower  edge  of  the  parotoids  involved 
in  a  narrow  black  band,  which  continues  for  some  distance  backwards 
on  the  side,  and  a  crescent-shaped  branch  descending  from  the  mid- 
dle of  the  parotoid  to  in  front  of  the  insertion  of  the  arm;  on  the  sides 
of  the  belly  there  are  a  number  of  small,  black,  isolated  spots,  none 
as  large  as  the  tympanum. 

A  young  specimen,  41  mm.  long,  also  from  Korea  (Chemulpo; 
Jouy,  collector;  U.S.N.M.  No.  21215)  is  uniformly  pinkish  brown 
above  and  unspotted  below,  except  a  few  blackish  specks  on  throat 
and  chest;  there  is  a  dusky  bar  descending  from  the  eye  to  the  edge 
of  the  lip  and  some  indication  of  dusky  markings  on  the  upper  lip 
and  below  the  nostrils. 

Habitat. — The  northeastern  continental  representative  of  the  Euro- 
pean common  toad  (Bufo  bufo)  is  found  in  eastern  Mongolia,  Man- 
churia, Amurland  at  least  as  far  north  as  Khabarovka,  Korea,  north- 
eastern China  from  Peking  and  Chefu  to  Shanghai,  beyond  which  is 
found  the  southeastern  representative,  B.  bufo  gargarizans. 
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In  Korea  it  has  been  found  at  Gensan,  as  well  as  at  Chemulpo  and 
Seoul.     From  Fusan  we  have  thus  far  no  records. 


List  of  specimens  of  Bufo  asiaticus. 

r.s. 

N.  M. 

No. 

Sex  and  ago. 

1 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected. 

17516 

Male- 

Female* 

do.* 

Young  * 

1  Gensan 

1 do. 

|  Seoul,  1 
Chemul 

Korea 

July,       1886 
do 

P.  L.  Jouy. 
Do. 
Do. 

17517 
21214 

Corea 

21215 

po,  Korea 1  Aug.,      1883 

Do. 

a  Description,  p.  66. 


6  P.  68;  figs.  49-52. 


cP.  68. 


BUFO  BUFO  JAPONICUSa  (Schlegcl). 


1826.  Wufo  praettxtatus  Boib,  Isis,  1826,  p.  215;  Bijdr.  Natuurk.  Wetensch.,  II, 
Pt.  1,  1827,  p.  271  ("Nangasacki;"'  Blomhoff,  collector). 

1838.  Bufo  vulgaris  japoniens  Schleoel,  Fauna  Japon.,  Rept.,  pp.  106, 139  (type- 
locality,  Japan;  types  in  Mus.  Leiden;  Buerger  and  von  Siebold,  col- 
lectors;  part). — Guenther,  Oat.  Batr.  Sal.  Brit.  Mus.,  1868,  p.  56 
(Japan).— Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  109. 

1858.  Bufo  vulgaris  Bleeker,  Natuurk.  Tijdschr.  Nederland  Indie,  XVI,  p.  205 
(Japan)  (not  of  Laurenti).— Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I, 
1876,  p.  384  (Nagasaki).— Boulenger,  Proc.  Zool.  Soc.  London,  1880,  p. 
569  (part:  Japan);  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  303  (part:  Japan); 
Taill.  Batr.  Europe,  Pt.  2,  1898,  pp.  213,  347  (Kobe).— Okada,  Cat. 
Vert.  Jap.,  1891,  p.  66  (Japan).— ?Fritze,  Mitth.  Deutsch.  Gesell.  Ost- 
Asiens,  V,  1891,  p.  239  (Yezo). 

In  structural  characters  and  general  proportions  this  island  form 
is  apparently  identical  with  the  foregoing  and  needs  no  special  detailed 
description.  Its  status  has  been  discussed  above,  and  it  was  there 
pointed  out  that  the  only  appreciable  difference  from  the  continental 
form  is  one  of  coloration,  inasmuch  as  the  Japanese  form  has  the 
underside  more  or  less  strongly  blotched  and  coarsely  mottled  with 
blackish,  with  a  blackish  line  along  the  whole  lower  jaw,  as  in  Bufo 
formosus. 

Habitat. — The  exact  distribution  of  this  form  in  Japan  is  highly 
problematical  at  the  present  time.  Specimens  from  Kobe  and  Naga- 
saki seem  to  belong  to  it,  but  beyond  this  statement  all  is  conjecture. 

The  occurrence  of  a  toad  in  Yezo  is  reported  by  Doctor  Fritze, 
and  Doctor  Nozawa  writes  me  that  he  believes  the  toad  is  found  in 
the  southern  part  of  this  island,  but  it  is  impossible  to  say  to  what 
form  it  may  belong.  A  comparison  of  Yezo  and  Sakhalin  specimens 
would  be  highly  interesting  and  instructive. 


List  of  specimens  of  Bufo  japonicus. 


Museum. 


8d.CoU.  Tokyo.... 


No. 


74 


Age. 


Adult. 


Locality. 


Miyakoshima  (?) 

a  Signifying  Japanese. 


When  col- 
lected. 


By  whom  col- 
lected. 
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BUFO  RADDEIa  Strauch. 

1859.  f  Bufo  variabilis  var.  amurensis  Maack,  Putesh.  na  Amur  (p.  153)  (Amur- 
land). 

1859.  Bufo  calamita  Maack,  Putesh.  na  Amur,  (p.  153)  (Amur  Valley),  (not  of 
Laurenti). 

1876.  Bufo  raddei  Strauch  in  Przewalski's  Mongoliya  i  Strana  Tungutov,  II,  Pt. 
3,  p.  53  (Chinese  province  of  Ordos,  and  Alashan  Desert). — Lataste, 
Rev.  Intern.  Sci.  (Paris),  I,  1878  (p.  437);  Bull.  Soc.  Zool.  France,  V, 
1880,  p.  69  (Peking;  Chefu). — Boulenger,  Proc.  Zool.  Soc.  London, 
1880,  p.  551  (Chefu;  Amur).— Przewalski,  Reisen  in  Tibet,  1884  (pp. 
254,  257)  (Gobi  Desert,  eastern  part). — Boettqer,  Offenbach.  Ver. 
Naturk.  24-25  Ber.,  1885,  p.  163.— Mueller,  Verh.  Naturf.  Ges.  Basel, 
VIII,  Pt.  2,  1887,  p.  258  (Khabarovka).— Stone,  Proc.  Phila.  Acad., 
1899,  p.  183  (east.  Mongolia). — Bedriaga,  Przewalski  Reise,  Zool.,  Ill, 
Pt.  1,  1899  (p.  42,  pi.  l,  figs.  1,  la,  6).— Mehely,  Zichy's  Dritte  Asiat. 
Forschungsr.,  II,  1901,  p.  67  (North  China  between  Daba  and  Khalgan; 
Peking).— Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  (8)  XvTl,  No. 
1, 1905,  p.  372  (Eastern  Siberia,  Tibet,  Ordos,  Amur  province,  etc.). 

1882.  Bufo  raddii  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  294  (Sungatchi; 
Chefu);  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890,  p.  141  (Valley  of  the 
Amur;  Dauria;  Peking;  Chefu). — Werner,  Abh.  Bayer.  Akad.  Wise., 
(Muenchen)  II  KL,  XXII,  Pt.  2,  1904,  p.  359  (Tsingtau,  China). 

Description. — Adult  male;  U.S.N.M.  No.  21394;  Zagan  Olui, 
Eastern  Siberia  (figs..  53-57). — Snout  rounded,  with  indistinct 
can  thus  ros  trails;  loreal  region  but  very  slightly  concave;  nostrils 
nearly  equidistant  between  eyes  and  tip  of  snout,  their  distance  from 
each  other  slightly  less  than  the  width  of  the  interorbital  space; 
upper  eyelid  slightly  wider  than  interorbital  space;  tympanum  dis- 
tinct, circular,  its  diameter  about  one-half  that  of  the  eye,  distant 
from  the  eye  about  two- thirds  its  diameter;  parotoid  glands  large, 
flat,  of  somewhat  irregular  outline,  about  twice  as  long  as  broad; 
fingers  rather  short,  first  and  second  subequal,  fourth  very  short, 
not  extending  beyond  the  distal  end  of  the  basal  phalanx  of  the 
third;  two  large  palmar  tubercles,  the  outer  one  especially  very 
large  and  with  a  conspicuous  central  prominence;  inner  palmar 
tubercle  as  well  as  the  first,  second,  and  third  fingers  with  pads  of 
dark  brown  nuptial  asperities;  subarticular  tubercles  single,  except 
one  under  first  finger,  which  is  semidivided;  hind  legs  rather  short; 
heels  scarcely  meeting  when  folded  legs  are  placed  at  right  angles 
to  axis  of  body;  toes  about  half  webbed;  subarticular  tubercles 
single;  inner  metatarsal  tubercle  very  prominent,  much  shorter 
than  its  distance  from  tip  of  first  toe;  outer  metatarsal  tubercle 
small  but  very  distinct,  prominent;  a  sharp  cutaneous  fold  along 
the  inner  side  of  the  tarsus  from  the  inner  metatarsal  tubercle  to 
the  heel ;  a  long  prominent  oval  gland  covering  nearly  the  whole  upper 

o  For  Dr.  Gustav  Ferdinand  Richard  Radde,  late  director  of  the  museum  in  Tiflis, 
who  in  1855-60  explored  southeastern  Siberia.  Born  in  Dantzig,  November  27, 
1831;  died  in  Tiflis,  March  15, 1903. 
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aspect  of  the  tibia;  skin  coarsely  granular  above  and  below  with 
numerous  irregular  glands  of  varying  size  on  the  back,  those  on 
either  side  of  the  median  line  and  on  the  sides  being  rather  elongate; 
an  interior  gular  sac  with  one  large  opening  on  each  side  of  the 
rather  narrow  tongue.  Color  (in  alcohol)  above  brown  with  a  paler 
median  stripe;  upper  surface  of  legs  with  large  dusky  spots  having 
narrow  whitish  margins;  upper  tip  with  a  whitish  line  continued 
backwards  to  the  glands  back  of  the  corner  of  the  mouth;  a  con- 
spicuous, sharply  defined,  longitudinal,  oval  blackish  spot  on  the 
underside  of  the  forearm:   underside  uniform  pale. 


53 


55 


Figs.  53-67.— Bufo  raddki.    1 J  X  nat.  size.    53,  top  of  head;  54,  side  of  head;  55,  open  mouth;  56, 

UNDERSIDE  OF  HAND*  57,  UNDERSIDE  OF  FOOT.     NO.  21394,  U.S.N. M. 

Dimensions. 

mm. 

Tip  of  snout  to  vent 55 

Tip  of  snout  to  anterior  border  of  tympanum 14 

Nostril  to  tympanum 11 

Internaral  width 3. 5 

Interorbital  width 4 

Diameter  of  tympanum 3 

Distance  of  tympanum  from  eye 2 

Width  of  head 20 

Foreleg 32 

Hind  leg  from  vent  to  tip  of  longest  toe 66 

Tibia 19 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe  22 

Length  of  parotoid 12 

Width  of  parotoid 6 
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A  young  specimen,  27  mm.  long,  from  Lake  Khanka,  TJssuri 
(U.S.N.M.  No.  14343)  also  received  from  the  St.  Petersburg  Acad- 
emy, has  the  interorbital  space  much  narrower,  scarcely  more  than 
two-thirds  the  width  of  the  upper  eyelid,  and  the  tympanum  is  much 
smaller,  its  diameter  scarcely  more  than  one-third  the  diameter  of 
the  eye.  The  color  is  very  bright  and  the  pattern  very  distinct;  a 
brown  line  runs  from  nostril  over  canthus  rostralis  and  the  extreme 
outer  edge  of  the  uppper  eyelid,  bordered  above  by  a  pale  olive  line 
which  on  the  tip  of  the  snout  joins  a  similar  one  occupying  the  entire 
median  line  of  head  and  body  above;  a  similarly  pale  line  crosses  the 
middle  of  the  eyelids,  and  another  one  the  occiput  from  tympanum 
to  tympanum;  parotoids  pale  olive  with  an  irregular  brownish  figure 
in  the  outer  posterior  portion;  all  the  larger  glands  on  the  back  pale 
olive  with  a  brownish  outer  edge  forming  ocelli;  underside  uniform 
pale  with  a  few  dusky  spots  on  the  belly. 

The  females  lack  the  subgular  sac  and  the  nuptial  asperities  on 
the  fingers.  These  excrescences  persist  in  the  male  some  time  after 
the  end  of  the  breeding  season. 

Habitat. — This  species  which  seems  to  occur  from  the  eastern  part 
of  the  desert  Gobi,  Alashan,  and  Ordos  in  Mongolia  to  Peking  and 
Chefu  in  the  south  and  north  to  Dauria,  the  valley  of  the  Amur  and 
the  Ussuri  country,  is  regarded  by  Boulenger  as  representing  the 
European  Bufo  calamita  in  eastern  Asia,  and  as  a  form  intermediate 
between  the  latter  and  Bufo  viridis.  In  the  Hamburg  Museum 
there  is  a  specimen  collected  by  Dieckmann  in  1894  at  Khabarovka, 
Amurland,  and  another  from  the  same  locality  is  in  the  Basel  Mu- 
seum. Stone  has  recorded  it  from  a  lake  near  Lama-mio  and  various 
other  localities  in  eastern  Mongolia. 

List  of  specimens  of  Bufo  raddei. 


U.S. 
N.M. 

No. 


14343 
21394 


Sex  and  age. 


Young  a.. 
Male  6.... 


Locality. 


When  col- 
lected. 


Lake  Khanka,  Ussuri . 
Zagan,  East  Siberia. . . 


By  whom  collected  or  from 
whom  received. 


Acad.  Scl.  St.  Petersburg. 
Do. 


o  P.  72.  b  Description,  p.  70;  figs.  53-57. 

BUFO    MELANOSTICTUSa   Schneider. 

1799.  Bufo  melano8tictus  Schneider,  Hist.  Amph.,  T,  p.  210  (India  orientalis). — 
Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  300  (South  China;  East 
Indies);  Fauna  Brit.  India,  Kept.,  1890,  p.  505,  fig.  p.  506.— Boettger, 
Offenbach.  Ver.  Naturk.  24-25  Ber.,  1885,  p.  131  (Canton;  Prov.  Quang- 
tung,  China). — Flower,  Ptoc.  Zool.  Soc.  London,  1896,  p.  911,  pi.  xliv, 
fig.  3  (tadpole).— Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898, 
p.  216  (meranostirtus  err.  typ.)     (Taipa  and  Giilan,  Formosa.) 


o  From  /*«Atf$,  black;  tfriKros,  spotted. 
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The  numerous  synonyms  based  upon  Indian  and  Malayan  speci- 
mens are  omitted  here. 

Description  (figs.  58-61).— Adult  female;  U.S.N.M.  No.  36498; 
Sic.  Coll.  Mus.,  Tokyo,  No.  26a;  Taipa,  Formosa;  September,  1896; 
Tsunasuke  Tada,  collector.  Head  with  strongly  developed  bony  crests, 
involving  the  upper  lip,  a  rostral  ridge  on  end  of  snout  from  lip  to 
between  nostrils,  there  bifurcating  and  continuing  on  canthus  ros- 
tralis,  along  supraorbital  border  to  above  the  tympanum,  forming 
there  a  knob-like  prominence  and  sending  a  branch  downward  along 
the  anterior  border  of  the  tympanum;  a  slight  parietal  spur  indicated, 
also  a  short  anteorbital  spur  or  crest;  nostrils  nearer  the  tip  of  the 


59 


FlOS.  68-61.— BUFO  MELANOSTICTUS.     N AT.  SIZE.    58,  TOP  OF  HEAD;  59,  SIDE  OF  HEAD;  60,  UNDERSIDE  OF 
hand;  61,  UNDERSIDE  OF  FOOT.     No.  36498,  U.S.N.M. 

snout  than  the  eye;  interorbital  space  deeply  concave,  much  wider 
than  upper  eyelid,  which  is  strongly  tubercular  and  with  thickened 
glandular  edges;  tympanum  vertical,  oval  or  almost  pear-shaped, 
separated  from  the  orbit  by  a  very  narrow  space,  its  longest  diameter 
about  three-fourths  the  diameter  of  the  eye,\  parotoids  large,  swollen, 
kidney -shaped;  first  finger  reaches  considerably  beyond  second 
which  does  not  quite  reach  as  far  as  fourth;  an  elongate  inner  and  a 
much  larger  outer  palmar  tubercle;  subarticular  tubercles  single, 
prominent;  palm,  underside,  and  edges  of  fingers  with  numerous 
pointed  tubercles,  which,  like  all  the  other  digital  tubercles  and  the 
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homy  tip  of  the  fingers,  are  blackish  brown;  heels  just  meeting  when 
hind  legs  are  placed  at  right  angles  to  axis  of  body;  metatarsal  tuber- 
cles reaching  posterior  corner  of  eye  when  hind  legs  are  placed  forward 
along  the  sides  of  the  body;  toes  less  than  one-half  webbed,  the  webs 
being  greatly  excised  and  their  edges  sharply  denticulate;  inner  meta- 
tarsal tubercle  prominent,  oval,  shorter  than  first  toe,  outer  one  large, 
rounded,  less  prominent;  the  single  subarticular  tubercles,  plantar 
tubercular  asperities,  and  tip  of  toes  like  those  on  the  fore  foot;  skin 
strongly  tubercular,  the  tubercles  on  the  back  larger,  more  distant, 
glandular,  rounded,  those  on  sides  and  limbs  more  prominent,  almost 
conical,  all  with  a  horny  dark-brown  tip,  which  on  sides  and  limbs 
becomes  spinous.  Color  (in  alcohol) ,  clay-colored  above,  more  pure 
pale  ocher-yellow  underneath,  all  the  crests  and  nearly  all  the  tips  of 
the  tubercles  dark  brown,  as  are  also  the  elevated  fine  vermiculations 
on  the  surface  of  the  parotoids;  indistinct  dusky  spots  and  coarse 
vermiculations  on  limbs,  sides,  throat,  and  breast. 

IHrnermom. 

mm. 

Tip  of  snout  to  vent 84 

Tip  of  snout  to  anterior  border  of  tympanum 20 

Nostril  to  tympanum 16 

Internaral  width 5 

Interorbital  width 8. 5 

Longest  diameter  of  tympanum 5. 5 

Width  of  head 31 

Fore  leg 50 

Hind  leg  from  vent  to  tip  of  longest  toe 99 

Tibia 26 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe.  30 

Length  of  parotoid 20 

Width  of  parotoid 8 

The  adult  male  appears  to  be  smaller,  U.S.N.M.  No.  36499,  measur- 
ing only  61  mm.  from  snout  to  vent,  but  in  proportions  and  otherwise 
similar  to  the  female,  except  that  the  webs  between  the  toes  are  con- 
siderably smaller,  and  the  outer  metatarsal  tubercle  is  smaller  than  the 
inner.  It  has  also  distinct  traces  of  nuptial  asperities  on  top  of  the 
first  finger,  probably  only  remnants  from  the  breeding  season,  during 
which  such  excrescences  are  present  on  first  and  second  fingers.  A 
small  internal  subgular  sac,  entrance  slits  to  which  are  seen  on  each 
side  of  the  tongue.  The  dark  color  markings  are  somewhat  more 
distinct. 

A  halfgrovm  specimen  (Sci.  Coll.  No.  26e)  measuring  46  mm.  is  very 
similar,  but  the  skin  is  much  less  rough  except  on  hands  and  feet;  the 
interorbital  space  is  flat,  but  all  the  cranial  crests  are  plainly  devel- 
oped except  the  preauricular;  the  tips  of  the  fingers  are  pale,  and  the 
dusky  brown  spots  and  vermiculations  on  throat,  chest,  and  anterior 
portion  of  abdomen  very  strong  and  well  defined;  lips  similarly 
blotched  with  dark  brown. 
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Habitat. — Widely  distributed  through  India,  Ceylon,  Burma,  the 
Malayan  peninsula  and  archipelago  to  southern  China  and  Formosa. 
Boulenger  states  that  in  the  Sikhim  Himalayas  it  ascends  to  about 
10,000  feet  and  in  the  Nilgiris  to  7,000  feet. 

In  Formosa  it  seems  to  be  common,  as  Mr.  Tada  collected  many  spec- 
imens at  Taipa  and  Giilan  during  September  and  October,  1896. 
There  are  two  specimens  in  the  British  Museum  from  Taiwan  fu,  col- 
lected by  Hoist. 

List  of  specimens  of  Bufo  melanosticius. 


Muieam. 

No. 

Sex  and 
age. 

Male 

Female . . . 

Locality. 

When  col- 
lected. 

By  whom  collect- 
ed or  from  whom 
received. 

8ct  Coll.  Tokyo 

Do 

26c 

26d 

26« 

25a 

256 

25c 

25rf 

34329 

36496 

36499 

36500 

Taipa,  Formosa 

do 

Sept.—,   1896 
do 

T.  Tada. 
Do. 

Do 

Halfgr.a.. 

do 

do 

Do. 

Do 

Giilan,  Formosa 

do 

Oct.,       1896 
do 

Do. 

Do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

U.S.  N.M 

Taipa,  Formosa 

do 

Mar.,      1903 
Sept.,      1896 
do 

A.  Owston. 

Do 

Female  *.. 

T.  Tada. 

Do 

Male* 

do 

Do. 

Do 

Oiilan,  Formosa 

Oct.,       1896 

Do. 

o Description,  p.  74. 


6 Description,  p.  73,  figs.  58-61. 


Family  BYJADM. 


The  tree-toads  are  characterized  by  the  presence  of  teeth  in  the 
upper  jaw,  or  in  both  upper  and  lower  jaws,  combined  with  an  arci- 
ferous  shoulder-girdle  and  dilated  sacral  lateral  processes;  bone  of 
last  toe-joint  claw-shaped. 

A  large  family  of  wide  distribution,  though  not  occurring  in  the 
Ethiopian  region.  The  greatest  number  of  species  is  found  in  tropical 
America  and  in  Australia,  but  only  a  few  in  Asia  and  Europe. 
Most  of  the  forms  are  arboreal  with  the  tip  of  the  digits  enlarged 
into  a  disk,  which  is  more  or  less  sticky.  Some  are  modified  to  such 
an  extent  for  life  among  the  trees  that  they  lay  their  eggs  in  water 
collected  in  holes  in  trunks  and  branches  of  trees. 

Only  one  genus  is  represented  in  eastern  Asia. 

Genus  HYLA«  Laurenti. 

1768.  Eyla  Lauebnti,  Synops.  Kept.,  p.  32  (type,  H.  viridis). 

1799.   Calamiia  Schneider,  Hist.  Amph.,  I,  p.  151,  comp.  p.  174  (type,  C.  arboreus). 

o  Not  derived  from  the  Greek  word  vktf,  wood-land,  copse,  as  commonly  stated,  but 
from  the  vocative  of  Hylas,  in  Greek  mythology  the  favorite  of  Hercules,  who  lost  him 
in  Bithynia,  the  crying  of  hyla,  kyla  being  part  of  the  religious  ceremonies  instituted 
in  his  honor.  The  croaking  of  the  tree-toad  suggested  to  Laurenti  the  fanciful  idea  of 
its  being  Hyla's  priest,  and  thus  meriting  his  name,  "hoc  quasi  Hylae  sacerdos  nomen 
ejusdem  merita  est." 
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1814.  Hylaria  Rapinesque,  Specchio  Sci.  (Palermo),  II,  fasc.  7  (substitute  for 
Hyla). 

1825.  Boana  Gray,  Ann.  Philos.  (n.  s.),  X,  p.  214  (type,  Rana  boons). 

1826.  Calamita  Fitzinger,  Neue  Classif.  Rept.,  p.  38  (type,  Rana  caervlea  White). 

1827.  Rhacophorus  "Kuhl"  Schlegel,  Isis,  1827,  p.  294  (type,  H.  palmata;  not  of 

Tschudi,  1838). 

1830.  Catamites  Wagler,  Syst.  Amph.,  p.  200  (emendation  of  Fitzinger's  Cala- 
mita). 

1830.  Auletris  Wagler,  Syst.  Amph.,  p.  201  (type,  H.  boans). 

1830.  Hyas  Wagler,  Syst.  Amph.,  p.  201  (type,  //.  arborea;  not  of  Leach,  1815). 

1830.  Scinax  Wagler,  Syst.  Amph.,  p.  201  (type,  H.  aurata). 

1830.  Dendrohyas  Wagler,  Syst.  Amph.,  p.  342  (substitute  name  for  Hyas,  pre- 
occupied). 

1843.  Lobipes  Fitzinger,  Syst.  Rept.,  p.  80  (type,  H.  palmata). 

1843.  Dryophytes  Fitzinger,  Syst.  Rept.,  p.  31  (type,  H.  versicolor). 

1885.  Epedaphus  Cope,  Proc.  Amer.  Philos.  Soc,  1885,  p.  383  (type,  //.  gratiasa). 

1899.  Hyliola  Mocquard,  Nouv.  Arch.  Mus.  Paris  (4),  I,  p.  337  (type,  H.  regilla). 

The  list  of  synonyms  is  considerably  larger  than  the  above,  which 
includes  mostly  such  names  only  as  are  based  upon  species  occurring 
within  the  faunal  area  here  treated  of,  or  constitute  corrections  or 
additions  to  the  synonymy  as  commonly  given. 

The  tropical  genus  Hyla,  as  now  understood,  is  American  and  Aus- 
tralian in  its  distribution,  and  embraces  considerably  over  200  species, 
less  than  3  per  cent  of  which  occur  in  the  Old  World.  The  species, 
or  forms,  which  are  found  in  the  mainland  of  Eurasia,  viz,  77.  annec- 
tens  and  II.  simplex,  with  the  ones  treated'of  in  this  work,  constitute  a 
closely  related  group  °  extending  from  Great  Britain  to  Japan,  south 
to  northeastern  India  and  Annam. 

The  forms  which  are  to  occupy  us  in  this  connection  may  be  distin- 
guished as  follows: 

KEY   TO  THE  JAPANESE,  KOREAN,  AND  PORMOSAN   SPECIES   OP  HYLA. 

a1  No  deep  black  spots  on  sides  or  legs. 

bl  Digital  disks  equaling  inner  metatarsal  tubercle. 
c1  A  distinct  blackish  stripe  between  nostril  and  eye. 

H.  arborea  japonica,  p.  76 

c2  No  blackish  stripe  between  nostril  and  eye H.  arborea  immaculata,  p.  82 

b2  Digital  disks  much  smaller  than  inner  metatarsal  tubercle II.  stepheni,  p.  84 

o2  Sides  of  body  and  posterior  aspect  of  hind  limbs  with  deep  black  spots. 

H.  chinensis,  p.  86 
HYLA  ARBOREA  b  JAPONICA  c  Guenthcr. 

Plate  IX,  figs.  1-3. 

1838.  Hyla  arborea  Schlegel,  Fauna  Jap.  Rept.,  pp.  112, 136, 139;  Saur.  et  Batr., 
pi.  in,  figs.  5d,  6  (not  of  Linnaeus)  (Japan). — IIiloendorp,  Sitz.  Ber.  Ber- 
lin Ges.  Naturf.  Fr.,  1880,  no.  8,  p.  120  (Hondo;  Yezo).— Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V,  1891,  p.  239  (Yezo). 

o  In  turn  related  to  Hyla  eximia  of  Mexico. 

&  Signifying  arboreal. — Rana  arborea  Linn,*:us,  Syst.  Nat.,  10  ed.,  I,  1758,  p.  213. 

«■  Signifying  Japanese. 

d  Reproduced  in  this  work  on  Plate  IX,  fig.  3. 
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Figs.  1-3,  Hyla  arborea  japonica;  Fig.  4,  H.  chinensis.    (From  Boulenger, 

SCHLEGEL,  AND  GUENTHER.) 


For  explanation  of  plate  see  page  554. 
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1858.  Hyla  viridis  var.  japonica  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  81. 

1858.  Hyla  arborea  var.  japonica  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  109 
(type-locality,  Japan;  types  in  Brit.  Mus.). — Boettger,  Offenbach.  Ver. 
Naturk.,  17-18  Ber.,  1878,  p.  8  (Japan);  Kat.  Batr.  Mus.  Senckenberg., 
1892,  p.  43  (Hakone;  Goto  Isl.);  Ber.  Senckenberg.  Naturf.  Ges., 
1894,  p.  141.— BouLENOEB,Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  381  (Japan); 
Proc.  Zool.  Soc.  London,  1887,  p.  578,  pi.  u,  fig.  2  (Port  Hamilton, 
Korea). — Bedriaoa,  Bull.  Soc.  Natural.  Moscou  (n.  s.),  Ill,  no.  3,  1889, 
pp.  475,  487  (Tokyo;  Yezo).— Okada,  Cat.  Vert.  Jap.,  1891,  p.  66 
(Tokyo).— Sclater,  Batr.  Ind.  Mus.,  1892,  p.  32. 

1860.  Hyla  viridis  t  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  500  (Simoda). 

1878.  Hyla  arborea  var.  meridionalis  Boettger,  Offenbach.  Ver.  Naturk.  17-18 

Ber.,  p.  8  (Japan)  (not  of  1874). 

1879.  Hyla  japonica  Camerano,  Atti  Accad.  Torino,  XIV,  Pt.  5,  Apr.  1879,  p. 

895  (Tokyo). 
1887.  Hyla  arborea  var.  savignyt  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XIX, 

1887,  p.  67  (Gensan,  Korea)  (not  of  Audouin);   Taill.  Batr.  Europe,  Pt. 

2,  1898,  p.  250  (part),  pi.  xv,  fig.  5  (Tsu-shima),  fig.  6  (Daibutsu).a 
1905.  Hyla  sUpkeni  Nikolski.  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII, 

no.  1,  p.  401  (part:  Yezo)  (not  of  Bouleoger?). 

Schlegel'sfig.  5  on  Plate  III6  of  the  Saurii  and  Batrachii  of  Fauna 
Japonica  is  usually  referred  to  Polypedates  schlegelii,  but  I  think 
erroneously.  The  webbing  between  the  digits  and  the  shape  of  the 
snout,  as  well  as  the  coloration,  indicate  Hyla  arborea.  Moreover, 
an  examination  of  the  specimen  in  Leiden  Museum  shows  that  this 
view  is  correct. 

In  his  catalogue  of  the  tailless  batrachians  in  the  British  Museum 
(1882)  Boulenger  recognized  four  varieties  of  Hyla  arborea,  of  which 
H.  arborea  savignyi  was  credited  to  various  islands  in  the  Mediter- 
ranean, parts  of  western  Asia,  and  to  the  island  of  Hainan,  South 
China  (a  single  half-grown  specimen),  while  77.  arborea  japonica 
was  represented  as  being  confined  to  Japan.  In  1887  (July)  he  re- 
corded c  a  specimen  of  the  latter  from  Port  Hamilton,  a  small  island 
at  the  south  end  of  Korea^  opposite  Kiusiu,  found  together  with 
another  specimen  which  he  described  as  Hyla  stepheni.  Shortly 
before  (January,  1887)  he  had  referred  a  specimen  from  Gensan, 
Korea,  to  H.  arborea  var.  savignyi*  a  reference,  by  the  way,  which 
appears  to  have  escaped  Doctor  von  Bedriaga.'  While  the  latter 
author,  as  well  as  Boettger'  still  recognize  77.  arborea  japonica, 
Boulenger  in  his  latest  important  work?  after  the  study  of  a  large 
series  of  specimens  (34  from  the  Mediterranean  and  western  Asia 
as  far  as  the  Persian  Gulf  and  18  from  Japan,  Korea,  and  China) 

o  Reproduced  in  this  work  on  Plate  IX,  figs.  2,  1. 

&  Reproduced  in  this  work  on  Plate  IX,  fig.  3. 

cProc.  Zool.  Soc.  London,  1887,  p.  578. 

d  Ann.  Mag.  Nat.  Hist.  (5),  XIX,  Jan.  1887,  p.  67. 

eBull.  Soc.  Nat.  Moscou,  (n.  s.)  Ill,  1889. 

/Kat.  Batr.  Mus.  Senckenb.,  1892,  and  Ber.  Senckenb.  Naturf.  Ges.,  1894. 

g  Taill.  Batr.  Europe,  II,  1897. 
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pronounce  them  all  H.  arborea  savignyi.  From  the  text  (pp.  250- 
251)  it  is  evident  that  his  reason  for  this  is  that  there  are  spotted 
specimens  found  in  the  western  series  as  well  as  unspotted  ones  among 
those  from  eastern  Asia.  It  is  quite  possible  that  the  unspotted 
specimens  may  be  somewhat  difficult  to  distinguish,  but  in  the  spot- 
ted ones  the  angular  shoulder  spots  of  the  Japanese  and  Korean 
specimens  seem  to  be  almost  diagnostic.  In  our  plain-colored  speci- 
mens, moreover,  I  can  always  detect  dusky  bars  across  the  tarsus, 
and  I  would  also  call  attention  to  the  dark  spot  on  the  upper  lip 
under  the  anterior  portion  of  the  eye  which  is  found  in  many  of  the 
eastern  specimens.  Under  these  circumstances  I  think  it  prefer- 
able to  follow  Boettger  in  maintaining  the  old  status  of  H.  arborea 
japonica  as  a  distinguishable  form.0 


Figs.  62-67.— Hyla  abborea  japonica.  1 J  X  nat.  size.  62,  top  of  head;  63,  side  of  head;  64,  open 
mouth;  65,  underside  of  hand;  66,  top  of  finger,  side  view;  67,  underside  of  foot.  No.  23542, 
U.S.N.M. 

Description  (figs.  62-67).— Adult  female;  U.S.N.M.,  No.  31926; 
Kochi,  Province  of  Tosa,  Shikoku;  May  11, 1903;  Dr.  Hugh  M.  Smith, 
collector.  Vomerine  teeth  in  two  nearly  straight,  short  series  between 
the  choanse;  tongue  large,  broadly  oval,  somewhat  truncate  behind, 
with  a  slight  median  incision;  nostrils  somewhat  nearer  the  tip  of 
the  snout  than  the  eye,  their  distance  from  each  other  shorter  than 
their  distance  from  the  labial  edge,  and  still  shorter  than  the  inter- 


a  What  is  Hyla  cyanea  Hallowell,  Proc.  Phil.  Acad.,  1860,  p.  494,  from  "Loo  Choo"  ? 
All  he  says  is:  "Hyla  cyanea  Daudin  (young).  One  specimen."  There  is  great  confu- 
sion in  this  paper  of  Hallowell's  (for  instance,  Polypedates  viridis  and  bwrgerii,  p.  501, 
under  Japan  instead  of  Loo-Choo;  Ophthalmidium  tenue,  p.  497,  from  Hongkong,  China, 
under  Japan),  and  it  is  quite  possible  that  this  reference  to  a  young  Hyla  cyanea  is 
only  a  duplication  of  the  Australian  record,  p.  490:  "Hyla  cyanea  Daud.  One 
specimen.  Sidney  (young).  Taken  Dec,  1853,"  which  got  misplaced.  I  may  add 
that  Boulenger  refers  it  with  a  query  to  Rhacophorus  viridis  (Proc.  Zool.  Soc.  London, 
1887,  p.  149). 


Digitized  by 


Google 


HERPETOLOGY   OF   JAPAN.  79 

orbital  width,  which  is  considerably  greater  than  the  upper  eyelid ; 
tympanum  nearly  circular,  its  diameter  about  one-half  that  of  the 
eye,  its  distance  from  the  latter  greater  than  from  the  corner  of  mouth ; 
fingers  distinctly  webbed  at  base,  first  shortest,  fourth  longer  than 
second,  third  longest;  disks  of  fingers  slightly  larger  than  those  of  toes, 
nearly  as  large  as  tympanum;  hind  feet  rather  long,  tarso-metatar- 
sal  joint  reaching  considerably  beyond  tip  of  snout  and  heel  joint 
reaching  to  middle  of  eye  when  legs  are  carried  forward  along  the  side 
of  the  body;  heels  just  touch  when  folded  legs  are  placed  vertical  to  the 
axis  of  the  body;  toes  webbed  slightly  more  than  one-half;  third  toe 
as  long  as  fifth;  inner  metatarsal  tubercle  oval,  prominent,  about  the 
size  of  the  disk  of  the  longest  toe;  no  outer  metatarsal  tubercle;  sub- 
articular  tubercles  under  fingers  and  toes  prominent;  skin  above 
smooth;  below  granular,  except  on  inner  side  of  tibia;  a  strong 
glandular  fold  from  eye,  curving  downward  behind  the  tympanum 
to  the  insertion  of  the  fore  leg;  a  strong  dermal  fold  across  the  chest 
from  axilla  to  axilla.  Color  (in  alcohol)  about  smoke  gray  (in  life 
bright  green),  with  dusky  markings  as  follows:  A  Y-shaped  rostral 
stripe  on  the  end  of  the  snout,  connected  below  with  an  undulating 
blackish  line,  forming  the  edge  of  the  upper  jaw,  the  diverging  upper 
branches  reaching  the  nostrils  and  continuing  behind  these  through 
the  eye  and  over  the  tympanum  as  a  dark  stripe,  edged  above  with 
whitish;  on  the  tympanum  it  widens  so  as  to  embrace  the  whole  of 
this  organ,  and  continues  backward  over  the  shoulder  along  the  flanks 
as  an  irregular  broad  band,  which  in  the  groin  is  replaced  by  coarse 
vermiculation  of  blackish  and  white;  a  dusky  spot  between  lower 
anterior  portion  of  eye  to  edge  of  lip ;  a  pair  of  dusky  spots,  one  on 
each  upper  eyelid,  converging,  though  not  meeting,  backward;  a 
large  angular,  L-shaped  mark  on  each  shoulder,  and  a  smaller,  more 
irregular  spot  on  each  side  of  the  lower  back,  descending  toward  the 
groin,  but  not  connected  with  the  dusky  band  of  the  flanks;  on  the 
coccyx  several  smaller  irregular  blotches;  a  spot  in  front  of  the  upper 
end  of  humerus,  a  narrow  dusky  line  along  the  posterior  outline  of  the 
arm;  posterior  aspect  of  femur  brownish  gray  with  distinct  rounded 
white  spots;  upper  aspect  of  fore  leg  and  hind  legs,  including  tarsus, 
with  distinct  dusky  crossbars;  lower  lip  whitish,  with  a  series  of 
dark  spots;  underside  whitish,  with  numerous  small  dusky  spots  on 
throat. 

Dimensions. 

mm. 

Tip  of  snout  to  vent 37 

Tip  of  snout  to  anterior  border  of  tympanum 9. 5 

Nostril  to  anterior  border  of  tympanum 8 

Internaral  width 3 

Interorbital  width 4 

Diameter  of  tympanum 2 
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Width  of  head. 
Fore] 


'leg. 


mm. 

12 

23 

Hind  leg  from  vent  to  tip  of  longest  toe 57 

Tibia 16.5 

Foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe 18 

Inner  metatarsal  tubercle 2 

The  adult  male  has  a  large  external,  dark-pigmented,  vocal  sac 
under  the  throat,  folding  up  with  longitudinal  folds  when  not  inflated. 
The  males  of  U.S.N.M.  No.  7428,  which  were  collected  by  Dr.  Wm. 
Stimpson,  at  Simoda,  in  May,  1855,  consequently  during  the  breed- 
ing season,  have  a  large  and  distinct  pad  of  nuptial  asperities  on  the 
upper  side  of  the  base  of  the  first  finger,  but  they  are  not  distinguished 
from  the  adjacent  skin  by  any  different  coloration.  The  color  of  these 
specimens,  which  have  the  back  unspotted,  is  described  from  life  by 
Stimpson  as  being  u bright  light  green  above;  a  golden  band  along 
each  side  of  the  head,  including  the  eye;  sides  minutely  sprinkled 
with  copper  color;  belly  white." 

Variation. — In  the  series  before  me  the  structural  and  proportional 

characters,  such  as  the  size  and  shape 
of  the  vomerine  series  of  teeth,  the 
size  of  tympanum,  digital  disks,  and 
metatarsal  tubercle,  vary  within  cer- 
tain limits.  The  length  of  the  foot 
is  found  to  vary  considerably  in  a 
few  specimens,  apparently  without 
being  correlated  with  any  other 
difference.  It  is  in  the  coloration, 
however,  that  we  meet  with  the 
greatest  amount  of  variation.  Not 
only  are  many  of  the  specimens 
entirely  uniform  above,  but  the  lat- 
eral stripe  is  scarcely  indicated  in  a 
large  number,  and  the  mark  on  the 
tip  of  the  snout  is  absent  in  most. 
The  dusky  spot  beneath  the  eye  is  present  in  a  majority,  and  the 
crossbars  on  the  tarsus  are  visible  in  all  the  specimens  which  are  not 
so  faded  from  age  as  to  have  lost  nearly  all  trace  of  markings.  In 
the  specimens  with  dorsal  spots  the  angular  shoulder  mark  is  usually 
present,  but  in  No.  23542,  at  least,  there  is  a  longitudinal  stripe  on 
each  side  of  the  back,  caused  by  a  fusion  of  the  two  dorsal  spots 
and  the  obliteration  of  the  transverse  branch  of  the  anterior  mark. 

Habitat. — The  tree-toad,  a  name  probably  preferable  to  that  of 
tree-frog,  which  may  properly  be  restricted  to  the  genus  Polypedates 
(or  Rhacophorus  of  many  authors),  occurs  all  over  Japan  proper  in 
suitable  stations.     It  is  hardly  necessary  to  enumerate  specific  locali- 


FlGS.  68-70.— Hyla  arborea  japonica.    1J  X 

NAT.    SIZE.      68.    TOP   OF   HEAD;     69,  SIDE   OF 
HEAD;     70,  UNDERSIDE  OF  FOOT.      No.  21211, 

U.S.N.M. 
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ties,  though  the  following  are  represented  by  specimens  in  various 
museums:  In  Kiusiu:  Yamagawa  and  Miyazaki  (U.S.N.M.),  Mount 
Onsen  in  Shimabara  (Brit.  Mus.);  in  Shikoku:  Kochi  (U.S.N.M.);  in 
Hondo:  Nara,  Koriyama,  Simoda,  Mount  Fuji,  and  Yokohama 
(U.S.N.M.),  Kobe,  Kiga,  Daibutsu  (Brit.  Mus.),  Setsu  (Hamburg 
Mus.),Hakone  (Senckenberg  Mus.) ;  inYezo:  Hakodate  and  Sapporo 
(U.S.N.M.).  There  are  also  in  British  Museum  specimens  from 
Tsu-shima  collected  by  Hoist,  and  in  Museum  Senckenbergianum  one 
specimen  from  Goto  Island,  near  Nagasaki. 

There  is  no  record  of  the  species  in  any  of  the  Riu  Kiu  Islands  or 
Formosa. 

Outside  of  Japan  it  occurs  in  Korea,  whence  specimens  are  in  the 
United  States  National  Museum  (Fusan)  and  in  the  British  Museum 
(Gensan  and  Seoul) ;  the  Hamburg  Museum  also  has  specimens  from 
southern  Korea,  collected  by  Doctor  Warburg.  One  specimen  was 
brought  from  Port  Hamilton  by  Mr.  G.  Stephen,  together  with  the 
type  of*  Hyla  stepheni. 

The  status  of  the  Chinese  specimens  which  have  been  referred  to 
this  form  is  too  uncertain  to  detain  us  here.  It  may  be  sufficient  to 
refer  to  what  is  said  under  the  heading  of  Hyla  arborea  immaculate, 
with  the  additional  remark  that  the  Hainan  specimen  belongs  to  the 
recently  described  Hyla  simplex"  as  suggested  by  Doctor  Boettger. 
List  of  specimens  of  Hyla  arborea  japonica. 


u.  8. 
N.M. 

No. 


7428a 
74286 
7428c 
7428rf 
7428« 
7492a 
7492b 


Sex  and  age. 


Male*.. 
....do.. 

do.. 

....do.. 
Female. 
Young.. 
....do.. 


11345   do. 


11346  , 


I 


.do. 


17511  ,  Female 

21211    do* 

21212  I  Young 

23441  | do 

23442   do 

23443  | do 

23444    do 

23445  1 do 

23542  i  Female  « 


23588 

23907  ' 

23908  Halfgrown  . 


.do. 
.do. 


Locality. 


Simoda,  Izu,  Hondo  . 

....do 

....do 

....do 

....do 

Hakodate,  Yezo 

....do 

Japan 

do 

Fusan,  Korea 

(Seoul?),  Korea 

....do 

Sapporo,  Yezo 

....do 

....do 

....do 

....do 

Yokohama,  Hondo  . . 

....do 

Onogami,  Gunba 

....do 


When  col- 
lected. 


May,      1855 


.do. 
.do. 
.do. 
.do. 


1878 
1878 
1885 
1883 
1883 
1896 
1896 
1896 
1896 
1896 
Sept.,  1896 
....do 


By  whom  collected 
or  from  whom  re- 
ceived. 


a  Description,  p.  80. 


!» Figs,  68-70;  see  also  p.  85. 


Wm.  Stimpson. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
E.  S.  Morse. 

Do. 
P.  L.  Jouy. 

Do. 

Do. 
Nozawa. 

Do. 

Do. 

Do. 

Do. 
L.  Stejneger. 

Do. 
I.  ljima. 

Do. 
c  Figs.  62-67;  see  also  p.  85. 


<*  Hyla  chinensvt  var.  simplex  Boettger,  Ber.  Senckemberg.  Naturf.  Ges.,  1901,  Abh., 
p.  53. 

26485— No.  58—07 6 


Digitized  by 


Google 


82  BULLETIN   58,   UNITED   STATES   NATIONAL   MUSEUM. 

List  of  specimens  of  Hyla  arborea  japonica — Continued. 


U.S. 

N.M. 

No. 


30742 
30743 
31803 
31806 
31806 
31807 
31825 
31826 
31827 
31913 
31914 
31915 
31916 
31917 
31918 
31919 
31920 
31921 
31926 
34374 
34375 
34376 
34377 
34378 
34379 
34380 
34381 


Sex  and  age. 


Female 

Male 

HaUgrown  . 

do 

.....do 

do 

Male 

Young 

do 


Locality. 


Miyazaki,  Hiuga,  Kiusiu 

....do 

Nara,  Yamato,  Hondo 

Koriyama,  Yamato,  Hondo  . 

do 

do 


When  col- 
lected. 


By  whom  collected 
or  from  whom  re- 
ceived. 


Apr.,       1903 
Apr.  26,1903 

1 do 

I do 


Yamagawa,  Satsuma,  Kiusiu June  14, 1903 

do ' do 

i 

do do 


34383 
34384 
34385 
34386 
34387 
34388 
34389 


Male Kochi,  Tora,  Shlkoku . 

Female do 

do do 

Male do 

Female do 

Male do 

do do 

do do 

do do 

Females ! do 

Male j  Mount  Fuji,  Hondo  ... 

do • do 

Female « do 

do I do 

Male j do 

Female I do 

....do I do 

Male I do 

Female do 

do do 

do ' do 

do I do 

do I do 

do I do 


.do. 
.do. 


.do. 
.do. 


May  11,1903 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Summer,  1898 

do 

do 

do 

do 

do 

do 

do 

do 

do 

1 do 

I do 

' do 

1 do 

..do 

..do 


C.  A.  Clark. 

Do. 
H.  M.  Smith. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do- 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
A.  Owston. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


o  Description,  p.  78. 

[HYLA  ARBOREA  IMMACULATA"  Boettger.] 

1888.  Hyla  chinensis  var.  immaculata  Boettoer,  Ber.  Senckenberg.  Naturf. 
Gee.,  1888,  Abh.,  p.  189  (type-locality,  Shanghai;  type  in  Mus.  Sencken- 
berg.; Schmacker,  collector). — Stone,  Ptoc.  Phila.  Acad.,  1899,  p.  184 
(Tore  River,  eastern  Mongolia). 

1892.  Hyla  arborea  var.  immaculata  Boettoer,  Kat.  Batr.  Mus.  Senckenberg., 
p.  43  (Shanghai;  Lueshan  Mts,,  near  Kiukiang);  Ber.  Senckenberg. 
Naturf.  Gee.,  1894,  p.  140  (Lueehan). 

This  form  which  Boettger  originally  referred  to  Hyla  chinensis  as 
a  variety  he  has  since  associated  with  H.  arborea.  According  to  his 
revised  view  of  18946  it  is  most  nearly  related  to  II.  arborea  japonica, 


«  Signifying  Unspotted. 


6  Ber.  Senckenberg.  Naturf.  Gee.,  1894,  p.  141. 
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from  which  "it  may  be  easily  separated  by  the  following  characters: 
No  web  between  the  outer  fingers;  toes  one-third  webbed;  no  dark 
loreal  stripe/'  while  77.  arborea  japonica  has  "one-fourth  web  between 
third  and  fourth  finger;  toes  one-half  webbed,  and  an  always  dis- 
tinct dark  loreal  stripe.  In  the  proportion  between  the  length  of 
the  tibia  to  that  of  the  femur  there  may  also  be  a  slight  difference. 
In  var.  immaculate,  the  tibia  appears  to  be  somewhat  longer  than  the 
femur;  in  var.  japonica,  on  the  contrary,  the  femur  is  longer  than  the 
tibia." 

I  have  not  seen  any  specimens  of  this  form  from  the  type  locality 
and  therefore  can  not  express  any  opinion  as  to  its  validity,  but  if 
the  three  specimens  from  Mongolia,  which  Mr.  Witmer  Stone  some- 
what doubtfully  referred  to  this  form,  really  belong  to  it,  it  would 
appear  that  the  characters  assigned  to  it  are  somewhat  unstable  and 
unreliable. 

Thanks  to  the  kindness  of  the  authorities  of  the  Philadelphia 
Academy,  I  was  recently  permitted  to  examine  the  three  specimens 
alluded  to  above,  namely,  Nos.  4943-4945,  collected  by  Doctors  Smith 
and  Furness  at  Tore  River,  Mongolia. 

No.  4945,  which  is  adult,  differs  from  a  German  specimen,  with 
which  I  could  compare  it,  by  being  entirely  immaculate,  with  no 
trace  of  canthal  or  postocular  streaks  or  dusky  crossbars  on  the  legs. 
The  foot  is  somewhat  shorter  and  the  webs  slightly  larger;  the  heels 
do  not  meet  by  a  space  of  2  mm.  when  the  folded  hind  legs  are  placed 
vertical  to  the  axis  of  the  body,  and  they  do  not  reach  the  axilla 
when  the  leg  is  extended  along  the  side  of  the  body. 

No.  4944,  also  adult,  has  relatively  longer  hind  legs,  as  the  heel 
reaches  the  posterior  border  of  the  eye-.  A  canthal  and  postocular 
line  can  be  distinctly  traced,  also  some  spots  on  the  upper  lip,  and 
apparently  faint  cross  markings  on  the  legs. 

No.  4943,  which  is  quite  young,  is  nearly  unspotted  like  No.  4945, 
but  with  trace  of  a  subocular  spot  on  one  side  and  of  cross  markings 
on  legs. 

The  following  measurements  were  taken  of  the  two  adults  to  show 
the  difference  in  the  relative  length  of  the  hind  legs: 


Snoot  to  Ten  t 

Vent  to  tip  of  longest  toe. 
Heel  to  tip  of  longest  toe.. 


No.  4945.  No.  4944. 


mm.     I     mm. 
40  |  39 

25  27 


The  status  of  the  tree-toad  of  northern  China  is  consequently  still 
doubtful.  It  seems  to  be  fairly  distinct  from  the  Japanese  form, 
however,  in  the  relatively  immaculate  coloration. 
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Habitat. — Boettger  originally  recorded  this  form  from  Shanghai 
and  later  from  the  Lueshan  Mountains  near  Kiukiang  on  the  Yang- 
tse-kiang,  where  it  occurs  together  with  Hyla  chinensis.  Three  Mon- 
golian specimens,  from  the  Tore  River,  have  been  referred  to  this 
form  doubtfully,  as  detailed  above. 


List  of  specimens  of  Ilyla  immaculate. 


Phila. 

Acad. 

No. 


4943 
4944 
4945 


Age. 


Young  <*. 
Adult  a.. 
do.a  . 


Locality. 


When  col- 
lected. 


By  whonrcollected. 


Tore  River,  Mongolia Dra.  Smith  and  Furaess. 

....do I         Do. 

....do | I         Do. 


<*  P.  83. 

HYLA  STEPHENI"  Boulenger. 

1887.  Ilyla  stepheni  Boulenger,  Proc.  Zool.  Soc.  London,  1887,  p.  579,  pi.  u, 
fig.  1  (type-locality,  Port  Hamilton,  Korea);  Ann.  Mag.  Nat.  Hist.  (6), 
V,  Feb.  1890,  p.  142  (Ussuri  River);  Proc.  Zool.  Soc.  London,  1890, 
p.  326.— Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII, 
No.  1,  1905  (part:  Ussuri,  etc.). 

This  species  was  described  by  Boulenger  from  a  specimen  collected 
at  Port  Hamilton,  together  with  a  specimen  of  true  H.  arborea 
japonica.  It  is  professedly  nearly  allied  to  H.  arborea ,  and  no  com- 
parison with  the  latter  accompanies  the  description. 

Later  on  (1890)  he  records  two  specimens  from  the  Ussuri  River 
of  which  he  gives  the  measurements  and  says  that  the  species  "is 
easily  distinguished  from  H.  arborea  by  the  much  larger  and  more 
prominent  metatarsal  tubercle. ' '  The  length  of  the  inner  toe  is  given 
as  4  mm.  and  that  of  the  metatarsal  tubercle  as  2.5  mm. 

Through  the  kindness  of  the  authorities  of  the  British  Museum,  I 
was  able  to  examine  these  specimens  during  my  visit  in  1898. 

The  type  (Brit.  Mus.  89.11.8.5)  is  in  very  poor  condition  (dried  up) 
and  nothing  can  be  made  of  it.  The  two  other  specimens,  however, 
referred  by  Boulenger  to  this  species  (Brit.  Mus.  89.12.16.197.7),  col- 
lected by  Doerries  at  the  Middle  Ussuri  in  1886  (Fischer  collection  Nos. 
754-5),  are  in  very  good  condition  and,  compared  with  the  Hondo 
specimens  of  II.  japonica  then  in  the  British  Museum,  show  a  difference 
in  the  relative  size  of  disks  and  metatarsal  tubercle  as  follows: 

Digital  disks  much  smaller  than  inner  metatarsal  tubercle H.  stepheni 

Digital  disks  equaling  metatarsal  tubercle H.  japonica 

In  the  latter,  moreover,  the  ventral  granulation  is  considerably  finer. 

Whether  the  Ussuri  specimens  are  identical  with  the  Port  Hamilton 
type  is  now  hard  to  determine,  but  we  will  have  to  accept  Boulenger' s 
identification  as  correct. 


"  For  Mr.  George  Stephen,  R.  N.,  who  collected  the  type. 
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A  single  specimen  in  the  United  States  National  Museum  (No.  21211, 
Figs.  68-70),  collected  by  Jouy  in  Korea  in  1883,  probably  in  Seoul,  has 
a  somewhat  larger  inner  metatarsal  tubercle  than  the  other  specimens 
from  Korea  and  Japan,  and  while  the  snout  is  possibly  a  trifle  shorter, 
the  hind  legs  are  not  short,  the  tibio-tarsal  articulation  reaching  the 
front  of  the  eye;  finally,  the  ventral  granulation  is  exactly  as  in  the 
typical  Hyla  japonica.  At  first  I  thought*  that  the  hind  foot  of  this 
individual  might  afford  a  good  character,  it  being  considerably  larger 
than  in  most  of  my  Japanese  specimens,  but  one  collected  by  myself  at 
Yokohama,  in  1896,  is  so  nearly  like  it  that  I  do  not  venture  to  sepa- 
rate them. 

Altogether  I  am  not  assured  of  the  distinctness  of  77.  stepheni,  my 
faith  in  it  having  been  considerably  shaken  by  the  last-mentioned 
specimen  (U.S.N.M.  No.  23542,  figs.  62-67).  However,  having  been 
favorably  impressed  by  the  examination  of  the  Ussuri  specimens, 
and  not  now  having  an  opportunity  to  reexamine  them  in  connection 
with  my  own  material,  I  do  not  feel  warranted  in  disturbing  the  status 
given  them  by  Boulenger. 

Nikolski,  in  1905,  has  referred  the  tree- toads  in  the  St.  Petersburg 
Museum  from  Yezo,  collected  by  Albrecht  in  1865  and  by  Maximo- 
vitch,  to  H.  stepheni,  apparently  as  distinct  from  the  tree-toads  of 
southern  Japan.  I  have  not  been  able  to  accept  this  view,  as  I  have 
been  unable  to  discover  any  tangible  difference  between  the  Hylas 
on  both  sides  of  Tsugaru  Strait,  but  Nikolski's  action  goes  to  show 
how  unsatisfactory  the  whole  question  is  as  yet.  Much  more  mate- 
rial will  be  necessary  before  it  can  be  settled. 

There  being  no  undoubted  specimen  of  this  form  in  our  museum, 
I  reproduce  herewith  Boulenger"  s  original  description  and  his  meas- 
urements of  the  two  Ussuri  specimens. 

Original  description  of  type-specimen. — Brit.  Mus.  No.  89. 1 1 .8.5 ;  Port 
Hamilton,  Korea;  G.  Stephen,  collector. — Near  II.  arborea.  Tongue 
subcircular,  slightly  nicked,  and  free  behind;  vomerine  teeth  in  two 
slightly  oblique  series  between  the  choanee;  head  a  little  larger  than 
that  of  H.  arborea,  broader  than  long;  snout  rounded,  shorter  than  the 
diameter  of  the  orbit;  can  thus  rostralis  distinct;  loreal  region 
slightly  concave;  interorbital  space  as  broad  as  the  upper  eyelid; 
tympanum  distinct,  half  the  diameter  of  the  eye;  fingers  with 
a  short  web  at  the  base;  no  projecting  rudiment  of  pollex;  toes 
hardly  two-thirds  webbed;  disks  a  little  smaller  than  the  tympanum; 
subarticular  tubercles  moderate ;  inner  metatarsal  tubercle  large  and 
very  prominent,  oval,  about  two- thirds  the  length  of  the  inner  toe; 
a  fold  along  the  inner  edge  of  the  tarsus;  the  tibio-tarsal  articulation 
reaches  the  tympanum;  tibia  not  half  the  length  of  the  head  and 
body;  skin  smooth  above;  lower  surfaces,  throat  of  male  included, 
granular.     Color  varying  from  grayish  or  brownish  to  green,  with 
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darker,  blackish-edged  permanent  symmetrical  insuliform  spots  on 
the  body  and  cross  bands  on  the  limbs;  a  dark  brown  streak  from 
nostril  to  eye;  lower  parts  whitish;  lower  belly  and  limbs  cameous; 
sides  of  thighs  cameous;  iris  dark  bronzy  brown.  Male  with  an 
external  subgular  vocal  sac. 

From  snout  to  vent  35  mm. a 

Dimensions. — British  Museum,  No.  89.12.16.197.7;  middle  Ussuri; 
Doerries,  collector. 


From  snout  to  vent f . 

Length  of  head 

Width  of  head 

Diameter  of  the  tympanum 

Fore  limb 

Hind  limb 

Tibia 

Inner  toe 

Inner  metatarsal  tubercle. . 


Male. 

Female. 

mm. 

mm. 

35 

40 

12 

13 

13 

15 

2 

3 

20 

23 

51 

57 

15 

17 

A 

4 

2.5 

«  2.5 

aBoulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890,  p.  142. 

Habitat. — The  only  specimens  until  recently  recorded  as  belonging 
to  this  form  are  the  ones  mentioned  above,  one  from  Port  Hamilton, 
off  the  south  end  of  Korea,  and  two  from  the  middle  Ussuri.  In  the 
Hamburg  Museum  there  are  specimens  from  Khabarovka  (No.  863) 
as  well  as  from  Vladivostok  (No.  864),  collected  by  Dieckmann,  which 
are  there  referred  to  this  species.  Nikolski,  in  1905,  refers  tree-toads 
from  as  far  west  as  Nertshinsk  and  the  river  Shilka,  as  well  as  the 
Yezo  specimens  in  the  St.  Petersburg  Museum  to  this  species. 

List  of  specimens  of  Hyla  stepheni. 


Brit.  Mus.  No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected. 

89.11.8.5 

Male* 

Female  & 

Port  Hamilton,  Korea 

0.  Stephen. 
Doerries. 

89. 12. 16. 197. 7 . 

Middle  Ussuri 

do 

Do. 

o  Type,  description,  p.  85.  &  P.  86. 

HYLA  CHINENSIS  b  Guenther. 

Plate  IX,  fig.  4. 

1858.  Hyla  arborea  var.  chinensis  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  108, 
pi.  ix,  fig.  O  (type-locality,  China;  types  in  Brit.  Mus.). 


oBoulenger,  Proc.  Zool.  Soc,  1887,  p.  579. 

o  Signifying  Chinese. 

c  Reproduced  in  this  work  on  Plate  IX. 
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1864.  Hyla  chinensis  Guenther,  Rept.  Brit.  India,  p.  436  (southern  China  and 
Formosa). — Steindachner,  Novara  Exped.,  Zool.,  I,  Amph.,  1867,  p.  59 
(Amoy). — Camerano,  Atti  Accad.  Sci.,  Torino,  XIV,  Pt.  5,  Apr.  1879, 
p.  894  (China).— Boulenqer,  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  381 
(China;  Formosa). — Boettger,  Kat.  Batr.  Mus.  Senckenberg.,  1892,  p.  43 
(Dalanshan  and  Lueshan  Mts.,  China);  Ber.  Senckenberg.  Naturf. 
Gee.,  1894,  p.  141  (Lueshan  Mts.  near  Kiukiang);  p.  149  (Dalanshan  and 
Chinhai,  neanNingpo). 

This  species  is  closely  allied  to  Hyla  arborea,  but  the  vomerine  teeth 
are  more  posterior.  The  coloration  is  also  peculiar  and  easily  recog- 
nizable, the  color  above  being  uniform  and  immaculate  bright  green, 
the  sides  beautifully  sulphur  yellow  (according  to  Boettger),  white  in 
alcohol,  with  round  spots  of  a  deep  black,  and  extensive  markings  of 
the  same  color  on  the  posterior  aspect  of  the  thighs. 

Habitat, — This  species  occurs  in  southern  and  eastern  China  at  least 
as  far  north  as  Shanghai,  and  as  far  west  as  the  Tsin  Ling  Mountains, 
Shensi,  whence  the  U.  S.  National  Museum  has  specimens  (Cat.  nos. 
19230  and  35529). 

Swinhoe  obtained  it  in  Formosa  and  sent  specimens  to  the  British 
Museum,  which  also  has  a  specimen  from  Taiwan  fu,  received  from  the 
Formosa  Museum,  and  several  other  specimens  (males,  females,  and 
young)  collected  by  Mr.  Hoist  in  West  Taiwan  fu. 

List  of  specimens  of  Hyla  chinensis. 


Museum. 

No. 

Age. 

Locality. 

When 
col- 
lected. 

By  whom  collected 
or  from  whom  ob- 
tained. 

U.8.N.M 

19230 
35620 

Adult 

do 

do 

Shanghai,  China 

Brit.  Mus. 

Do 

Shenai,  China 

1904 

£.  Blackwelder. 

Brtt.  Mas 

Taiwan  fu,  Formosa 

P.  Hoist. 

Family  ENGYSTOMIDjE. 

Jaws  without  teeth;  shoulder-girdle,  firmisternian  and  sacral  lateral 
processes  dilated.  Widely  distributed  over  the  tropical  portions  of 
the  globe.  Most  of  the  forms  are  terrestrial,  some  burrow  in  the 
ground,  some  are  aquatic,  but  none  are  arboreal.  Many  of  the  species 
are  ant-eaters. 

Only  one  genus  is  represented  within  the  area  covered  by  this  work. 

Genus  MICROHYLA*  Tschudi. 

1838.  Murohyla  Tschudi,  Classif.  Batr.,  pp.  28,  71  (type,  Hylaplesia  achatina). 
1841.  Mcrhyla  Dumeril  and  Bibron,  Erp£t.  G6n.,  VIII,  p.  613  (emendation). 
1843.  Hylaplesia  Fttzinoer,  Syet.  Rept.,  p.  31  (type,  H  achatina)  (not  of  Boie, 

1827). 
1843.  Siphneus  Fttzingbr,  Syst.  Rept.,  p.  33  (type,  Engystoma  ornatum)  (not  of 

Brants,  1827). 

a  From  uiKpo%%  small;  and  Hyla,  the  generic  name  of  the  common  tree-toad. 
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1848.  Dendromane*  Giotel,  Naturg.  Thierr.,  p.  xi  (substitute  for  Microhyla). 
1858.  Diplopeljna  Guentheb,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  50  (type,  Engystoma 

ornatum). 
1861.  Scaptophryne  Fttzingbr,  Sitz.  Ber.  Akad.  Wise.  Wien,  XLII  (p.  146)  (type, 

8.  labyrinthictt==Engystorna  pulchrum), 
1872.  Ranina  David,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  VII,  fasc.  4,  Bull.,  p.  76 

(type,  R.  8ymetrica==E.  pulchrum)  (not  of  Lamarck,  1801). 

The  genus  Microhyla,  though  belonging  to  an  entirely  different 
family,  agrees  with  Bufo  in  having  no  teeth,  but  is  easily  distinguish- 
able by  the  smooth  skin,  roundish  pupil,  and  absence  of  parotoid 
glands. 

This  genus  embraces  at  least  nine  species  peculiar  to  China  and 
various  parts  of  the  East  Indies,  including  Ceylon  and  some  of  the 
islands  in  the  Malay  Archipelago,  such  as  Sumatra,  Java,  and  Borneo. 
Two  forms  allied  to  the  widely  distributed  Microhyla  ornata,  which 
also  occurs  in  China,  are  found  within  our  territory,  namely,  one  in 
Formosa  and  the  other  in  the  Riukiu  Archipelago. 

They  may  be  distinguished  as  follows: 

a1  Toes  entirely  free;  metatarsal  tubercles  rather  small M.  fissipc*,  p.  88. 

a*  Toes  with  a  distinct  rudiment  of  web  at  base;  metatarsal  tubercles  rather  large. 

M.  okinavensis,  p.  89. 

MICROHYLA  FISSIPESo  Boulenger. 

1884.  Microhyla  JUsipes Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XIII,  p.  397  (type- 
locality,  Taiwan  fu,  southern  Formosa;  type  in  British  Museum). 

The  original  description  by  Boulenger  is  reproduced  herewith.  For 
further  notes  see  the  remarks  under  Microhyla  okinavensis  further  on 
(pp.  89-90). 

Original  description  of  type^specimen, — British  Museum ;  Taiwan  fu, 
south  Formosa;  R.  Swinhoe,  collector.  Habit  slender;  snout  trun- 
cate, slightly  longer  than  the  orbital  diameter;  interorbital  space 
broader  than  the  upper  eyelid;  fingers  slender,  first  much  shorter 
than  second;  toes  long  and  slender,  free,  with  a  slight  lateral  fringe; 
tips  of  fingers  and  toes  not  swollen;  subarticular  tubercles  distinct; 
two  rather  small,  obtuse,  metatarsal  tubercles;  the  hind  limb  being 
carried  forward  along  the  body,  the  tibio-tarsal  articulation  reaches 
the  eye;  skin  nearly  smooth  above,  with  small  warts  on  the  sides. 
Olive-brown  above,  the  small  warts  tinged  with  red;  a  darker  lateral 
band  from  the  tip  of  the  snout,  passing  through  the  eye  down  to  the 
middle  of  the  side;  an  elongate  X-shaped  darker  marking  commenc- 
ing between  the  eyes,  and  another,  V-shaped,  on  sacral  region;  limbs 
with  dark  crossbars.  From  snout  to  vent  26  mm.  (Boulenger,  Ann. 
Mag.  Nat.  Hist.  (5),  XIII,  1884,  pp.  397-398.) 

Habitat. — This  species  seems  to  be  restricted  to  Formosa.  There 
are  three  specimens  in  British  Museum,  viz,  the  type  collected  by 

<*  From  Fi&stu,  split;  pes,  foot. 
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Swinhoe  at  Taiwan  fu  and  two  specimens  secured  by  Hoist  in  central 
Formosa.  The  United  States  National  Museum  has  recently  ob- 
tained a  small  specimen  from  "Daipe  or  Daihoku,"  north  Formosa, 
through  Mr.  A.  Owston. 

List  of  specimens  of  Microhyla  fissipes. 


\                  i  8ex 
Museum.        |        No.          and 

Locality. 

Daipe,  north  Formosa 

Taiwan  fu 

When  col- 
lected. 

Mar.  — ,  1903 

By  whom  collected 
or    from    whom 
received. 

U.S.N.M 

Brit,  litis 

34469   

(a)          ' 

A.  Owston. 
R.  Swinhoe. 

Do 

94.11.14.9 
94. 11- 14. 10 

Central  Formosa 

1».  Hoist. 

Do 

do 

Do. 

«  Type;  description  p.  88. 
MICROHYLA  OKINAVENSISa  Stejneger. 

1887.  Microhyla  fissipes  Boulenger,  Proc.  Zool.  Soc.  Ixmdon,  1887,  p.  150  (not  of 
1884)  (Riu  Kiu  Islands).— Okada,  Cat.  Vert.  Jap.,  1891,  p.  66  (Okinawa).— 
Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865,  author's  separate,  p.  16.— 
Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  106  ("Ohoshima 
or  Okinawa"). 

1901.  Microhyla  okinavtnsis  Stejneger,  Proc.  Biol.  Soc.  Washington,  XIV,  1901, 
Dec.  12,  p.  189  (type-locality,  Okinawa  shima;  type,  Sci.  Coll.  Mus. 
No.  25a  =  U.S.N.M.  No.  36553). 
,  1902.  Microhyla  undxtlala  Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  186  (type- 
locality,  "Loo  Choo  Islands;"  types,  Wistar  Instit.  Phila.,  Nos.  5726-8; 
Furness  and  Hiller,  collectors). 

I  was  so  fortunate  as  to  be  able  to  compare  five  specimens  of  the 
present  species  with  the  type  and  three  other  Formosan  specimens  of 
M.  fissipes  in  British  Museum.  The  former  consisted  of  two  speci- 
mens brought  by  Pryer's  collector  from  the  Riu  Kius  (Brit.  Mus. 
87.1.  31.  43-44),  and  three  collected  by  Hoist  in  the  mountain  re- 
gions of  Motobu,  about  30  miles  north  of  Naf  a,  Okinawa  shima  (Brit. 
Mus.  92.  9.  3.  24-26).  The  chief  difference  between  the  Formosan 
specimens  and  those  from  Riu  Kiu  consists  in  the  presence  of  a  dis- 
tinct, though  small,  basal  web  between  the  toes  and  in  the  apprecia- 
bly greater  development  of  the  metatarsal  tubercles  in  the  latter. 
Other  differences  which  I  thought  that  I  had  detected  between  my 
type-specimen  and  the  original  description  of  M.  fissipes  did  not  hold. 
Thus,  the  smoothness  of  the  sides  or  presence  of  slight  warts  does  not 
seem  to  be  of  any  moment,  and  the  coloration  is  essentially  alike. 
The  X  and  V  shaped  marks  of  the  type,  as  described  by  Boulenger,  are 
only  due  to  the  somewhat  darker  outlining  anteriorly  and  posteriorly 
of  the  median  dorsal  patch;  the  median  white  dorsal  stripe  of  the 
type  of  M.  ohiruwensis  is  only  shown  by  one  of  Fryer's  specimens. 

«  From  Okinawa  shima. 
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How  unreliable  a  character  is  furnished  by  the  comparative  length  of 
the  hind  legs  is  shown  by  Hoist's  Riukiu  specimens.  In  the  smallest 
of  these  the  tibio-tarsal  joint  just  reaches  the  snout;  in  the  medium- 
sized  specimens  it  goes  considerably  beyond  the  snout,  and  in  the 
largest  one  only  to  the  front  of  the  eye. 

The  United  States  National  Museum  has  now  a  large  series  from 
Ishigakishima,  the  first  record  from  this  group.  They  agree  dis- 
tinctly with  the  Okinawa  type  and  not  with  the  Formosa  specimen, 
which  we  also  now  possess. 

Brown's  Microhyla  undulata  is  the  same  as  the  present  species  and 
is  published  six  months  later.  It  is  stated  in  the  original  description 
that  the  toes  are  "  half-webbed,"  but  that  is  a  mistake,  as  an  examina- 
tion of  the  types  in  the  Wistar  Institute  in  Philadelphia  showed  me. 
The  web  in  these  specimens,  as  in  the  others,  is  between  the  metatar- 
sals, while  only  a  small  portion  of  it  extends  beyond  the  base  of  the 
toes. 

Description  of  type. — Adult  female;   U.S.N.M.   No.  36553.     Oki- 
nawa shima;   Sci.  Coll.  Mus.  Tokyo  No.  25a  (figs.  71-75). — Snout 
7i  73  75  rather  pointed,  slightly  longer 

than  diameter  of  orbit;  inter- 
orbital  space  broader  than  up- 
per eyelid;  first  finger  much 
shorter  than  second;  toes  with 
a  distinct  though  slight  web  at 
base  and  a  mere  indication  of 
a  fringe  along  the  toes;  tips  of 
fingers  and  toes  not  widened; 
subarticular  tubercles  very  dis- 
72  74  tinct;  metatarsal  tubercles 

FlG8.71-75.-MlCEOHYLAOKINAVENSIS.     1*  X  NAT.  .1  1  thft  illllfir  WfWIir- 

size.  7i,  top  of  head;  72,  side  of  head;  73,  rauier  large,  me  inner  measur- 
open  mouth;  74,  underside  of  hand;  75,  UN-  ing  more  than  one-half  the 
deesideoffoot.  No. 36553, u.s.n. m.  orbital  diameter;   the  hind 

limb  being  carried  forward  along  the  body,  the  tibio-tarsal  joint 
barely  reaches  the  eye;  skin  smooth  above  and  on  sides.  Color 
(in  alcohol)  of  a  purplish  gray  above,  with  a  light,  very  narrow  median 
line  from  tip  of  snout  to  above  anus;  a  spear-shaped  dark  brownish 
mark  on  occiput,  from  between  the  eyes,  with  the  tip  pointing  back- 
ward and  widening  into  two  wavy  dark  bands  which  diverge  toward 
the  groins,  contracting  again  on  the  sacrum,  ending  on  the  upper 
side  of  the  thighs  and  embracing  a  space  on  the  back  somewhat 
darker  than  the  ground  color;  outside  of  these  bands  and  parallel 
with  them  are  several  faint,  wavy  lines  of  a  dusky  color;  a  dark 
brownish  band  of  considerable  width  starts  at  the  tip  of  the  snout, 
covering  the  sides  of  face  and  neck,  runs  backward  above  the  arm, 
is  lost  on  the  groin  but  reappears  on  the  anterior  aspect  of  the  thigh; 
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the  opposite  edges  of  the  dorsal  and  lateral  dark  bands  are  very 
sharply  defined  and  emphasized  by  a  very  narrow  light  line;  a  dark 
band  on  the  posterior  aspect  of  the  thighs,  joining  in  an  arch  over 
the  arms;  a  pale  band  from  eye  to  the  insertion  of  the  fore  leg; 
limbs  with  dark  crossbars;  underside  whitish,  heavily  marbled  with 
dark  brownish  gray  on  chin  and  throat,  less  so  on  anterior  and 
lateral  parts  of  belly;  only  a  small  portion  of  the  latter  posteriorly  is 
immaculate. 

Dimensions. 

mm. 

Total  length  from  snout  to  vent 28 

Greatest  width  of  body 20 

Width  of  head  at  posterior  angle  of  eye 8 

Fore  limb 13 

Hind  limb 43 

Tibia 14 

The  adult  nude  is  somewhat  smaller  than  the  female,  with  slightly 
longer  hind  legs;  throat  distinctly  blackish. 

Variation. — The  pale  line  down  the  middle  of  the  back  is  often 
lacking  and  the  faint  wavy  lines  between  the  broad,  heavy  dorsal 
and  lateral  bands  are  often  very  faint  or  absent. 

Habitat. — This  species  inhabits  the  islands  between  Japan  and 
Formosa,  from  Okinawa  shima  southward,  as  shown  by  numerous 
specimens  collected  in  the  latter  island  and  Ishigaki  shima,  of  the 
Yaeyama  subgroup. 

Whether  the  species  also  occur  on  Miyako  shima  is  not  known. 

List  of  specimens  of  Microhyla  okinavensis. 


Museum. 

1 

|        No. 

1           23006 

'           34472 

|           34473 
I           34474 
'            34475 

34476 
1           34477 

34478 
'           34470 
|           34480 

8ex. 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected or  from 
whom  received. 

U.3.N.M 

Kunshlau,    Okinawa 

shima. 
fahigflki  f»hima , ,  t  , 

I.  ljima. 

Do 

Female . . . 
do 

April  -  June, 

1809. 
do 

A.  Owston. 

Do 

do 

Do. 

Do 

do.... 

do 

do 

Do. 

Do 

do 

do 

do 

do 

do 

Do. 

Do 

Do 

do.... 

do.... 

do.... 

^ : 

do 

Do. 
Do. 

Do 

do 

do 

Do. 

Do 

.....do 

do.       .  . 

Do. 

Do 

do 

do 

Do. 

Do 

1           34481 
34482 



Male 

do 

do 

Do. 

Do 

do 

do  .  ..  . 

Do. 

Do 

1           34483 
34484 

|           34485 
34486 
34487 
34488 

do 

do 

Do. 

Do 

Male 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

Male 

do 

do 

Do. 

Do 

Female... 

do 

do 

Do. 

Do 

do 

do 

Do. 
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List  of  specimens  of  Microhyla  okinavensis — Continued. 


Museum. 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected or  from 
whom  received. 

UJ8.N.M 

34489 

34490 

34491 

36553 

(I)  P.  3 

87.1.31.43 

87.1.31.44 

92.9.3.24 

92.9.3.25 

92.9.3.26 

5726 

5727 
5728 

Tflhigaki  Rhin^a ...  , . 

April  -  June, 

1899. 
do 

A.  Owston. 

Do 

do 

Do. 

Do 

Male 

do 

do 

Do. 

Do 

Female  «.. 

Okinawa  ahima. 

Sci.  ColL 

Sci.  Coll.  Tokyo. . 
Brit.  Mus 

Shuri,  Okinawa  shima  . . . 

Shiraiahi. 

RiuKiu 

do 



J.  S.  Pryer. 
Do. 

Do 

\fotobn,  Okinawa,  nhima. 

P.  Hoist. 

Do 

do 

Do. 

Do 

do 

Do. 

Wistar  Inst 

(P) 
(6) 

RiuKiu 

Furness  and  Hil- 

do 

ler. 
Do. 

do 

Do. 

a  Type;  description,  p.  90;  flgs.  71-75. 


&  Types  of  M.  undulata. 


Family  RANIDiE. 

The  frogs  proper  are  characterized  by  teeth  in  the  upper  jaw  com- 
bined with  a  firmisternian  shoulder-girdle. 

They  constitute  the  largest  family  of  the  tailless  batrachians,  em- 
bracing considerably  over  one-fourth  of  all  the  species,  and  are  dis- 
tributed over  nearly  all  the  temperate  and  tropical  regions  of  the  globe, 
except  Australia,  New  Zealand,  eastern  Polynesia,  and  Hawaii. 
Most  of  the  species  are  more  or  less  aquatic  in  their  habits,  but  many 
are  arboreal;  some  are  terrestrial,  and  a  few  burrow  in  the  ground. 
Several  of  the  larger  species  are  used  for  food  in  various  countries  and 
are  considered  great  delicacies.  Like  all  the  other  batrachians  they 
are  highly  useful  in  destroying  injurious  insects. 

Many  of  the  frogs  belonging  to  this  family,  especially  those  with 
large  digital  disks,  resemble  the  tree-toads  to  a  high  degree;  so  much 
so  in  fact  that  until  a  comparative  recent  date  they  were  referred  to 
the  latter,  from  which  they  differ  radically,  however,  in  their  osteo- 
logical  characters.  Nevertheless,  there  is  an  "external"  character — 
i.  e.,  one  that  can  be  ascertained  without  dissection — which  will  enable 
us  to  properly  place  them,  viz,  the  lateral  or  median  prolongation  of 
the  posterior  free  edge  of  the  tongue  so  as  to  form  two  lateral  "horns" 
with  a  deep  median  incision,  or  a  single  median  "horn,"  as  in  the 
genus  Oxyghssus.  All  the  species  known  to  occur  within  our  territory 
are  provided  with  two  lateral  posterior  horns  on  the  tongue. 

Two  genera  only  are  represented  in  Japan  and  adjacent  territory. 
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KEY  TO  THE   GENERA  OF  JAPAN E8E   FROG8. 

a1  Distal  and  penultimate  phalanges  of  digits  continuous,  without  any  kink  separating 
them,  there  being  no  bone  intercalated  between  them;0  (species  occurring  in 
Japan  proper  have  tips  of  digits  simple,  without  regular  disks) Rana,  p.  95 

a3  A  well-defined  kink,  or  transverse  notch,  on  upper  surface  of  digits  between  the 
distal  and  penultimate  phalanges,  due  to  an  intercalated  small  bone;°  (tips  of 
digits  with  large  disks) Polypedates,  p.  143 

Genus  RANA&  Linnaeus. 

1758.  Rana  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  210  (type,  R.  temporaria);  12  ed., 

1766,  I,  p.  354. 
1814.  Ranaria  Rafinesque,  Specchio  Sci.  (Palermo),  II,  fasc.  7  (substitute  name 

for  Rana). 
1843.  Pelophylax  Fitzingbr,  Syst.  Rept.,  p.  31  (type,  Rana  esculenta). 
1891.  Crotapkitis  Schulze,  Jahresber.  Naturw.  Ver.  Magdeburg,  1890,  p.  176 

(type,  Rana  temporaria). 
1891.  Baliopygus  Schulze,  Jahresber.  Naturw.  Ver.  Magdeburg,  1890,  p.  177 

(type,  Rana  esculenta). 

Only  such  synonyms  are  here  enumerated  as  refer  directly  to 
Japanese  species  or  are  additional  to  those  quoted  in  recent  syno- 
nymies. 

The  numerous  species  may  be  identified  by  the  following: 

8YNOP8I8  OP  THE  SPECIES  OP  RANA  RECORDED  PROM  JAPAN  AND  ADJACENT  TERRITORY. 

a1  A  distinct  dorsolateral  fold. 
bl  Heels  not  overlapping. 
c1  Vomerine  teeth  between  choanae. 
dl  Dorso-lateral  fold  narrower  than  interorbital  space;  numerous  distinct  longi- 
tudinal ridges  between  folds R.  nigromaculata,  p.  94 

d2  Dorso-lateral  fold  as  broad  as  interorbital  space;  no  longitudinal  glandular 

ridges  between  dorso-lateral  folds R.  plancyi,  p.  101 

c2  Vomerine  teeth  behind  choanee R.  ohinavana,  p.  102 

6s  Heels  overlapping. 
c1  Tips  of  digits  without  regular  disks. 

d1  Hind  legs  twice  as  long  as  head  and  body R.  longicrus,  p.  104 

d2  Hind  legs  much  less  than  twice  as  long  as  head  and  body. 
el  A  very  prominent  knob,  rudiment  of  pollex,  on  inner  side  of  first  finger. 

R.  holsti,  p.  105 
«*  No  prominent  knob  (not  to  be  confounded  with  copulary  excrescences)  on 
inner  side  of  first  finger. 
fl  Snout  long,  pointed,  distance  from  orbit  to  tip  of  snout  longer  than  width 

between  black  stripes  at  anterior  border  of  orbit R.  japonica,  p.  107 

P  Snout  short,  blunt;  distance  from  orbit  to  tip  of  snout  not  longer  than 
width  between  black  stripes  at  anterior  border  of  orbit. 
gl  Vomerine  teeth  between  choanse,  only  their  posterior  end  projecting 

backwards  beyond  them;  webs  large R.  temporaria,  p.  113 

g2  Vomerine  teeth  behind  level  of  choanae,  or  nearly  so;  webs  between 
toes  small. 

hl  Inner  metatarsal  tubercle  rather  large R.  tsushimensis,  p.  116 

h?  Inner  metatarsal  tubercle  small R.  amurensis,  p.  119 

c3  Tips  of  digits  dilated  into  distinct  disks R.  ijimse,  p.  121 

« It  is  well  not  to  rely  upon  the  "  kink,"  but  to  ascertain  the  presence  or  absence  of 
the  intercalated  phalanx  by  dissection. 
*  Latin  name  for  frog. 
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a3  No  dorso-iateral  fold. 
bl  No  tooth-like  protuberance  in  lower  jaw. 
c1  Distance  of  nostril  from  eye  much  less  than  twice  that  from  edge  of  lip. 
d1  Tips  of  digits  not  dilated  into  disks. 
el  Width  of  head  two  and  a  half  times  in  length  of  head  and  body;  heels 
scarcely  overlapping;  forehead  concave;  two  terminal  joints  of  fourth 

toe  free R.  rugosa,  p.  123 

t2  Width  of  head  about  three  times  in  length  of  head  and  body;  heels  over- 
lapping considerably;  forehead  not  concave;  three  terminal  joints  of 

fourth  toe  free R.  limnocharig,  p.  127 

<P  Tips  of  fingers  dilated  into  distinct  disks. 

el  Skin  above  smooth R.  swinhoana,  p.  132 

e2  Skin  above  very  rough,  with  warts  in  circular  clusters  of  smaller  surround- 
ing larger  ones R.  ishikawx,j>.  132 

c2  Distance  of  nostril  from  eye  twice  that  from  edge  of  lip R.  narina,  p.  134 

b2  Two  large  tooth-like  protuberances  in  lower  jaw. 
c1  Interorbital  width  much  greater  than  width  of  upper  eyelid.  .R.  namiyei,  p.  136 
c2  Interorbital  width  less  than  upper  eyelid R.  tigerina,  p.  139 

RAN  A  NIGROMACULATAo  Hallowell. 

Plate  X,  fig.  1. 

1765.  IRana  ckinensis  Osbeck,  Reise  Ostind.  China,  I  (p.  244);  Voy.  China  (Engl. 
ed.),  I,  1771,  p.  299  (Canton,  China). 

1838.  Rana  esculenta  Schleoel,  Fauna  Japon.,  Rept.,  pp.  109, 139,  Saur.  et  Batr., 
pi.  in,  fig.  1  &  (Japan)  (not  of  Linnaeus). — Martens,  Preuss.  Exped.  Ost- 
Asien,  Zool.,  I,  1866,  p.  Ill  (Yokohama);  1876,  p.  384  (Yokohama  and 
Nagasaki).— Hilgendorf,  Sitz.  Ber.  Berlin.  Naturf.  Fr.,  1880,  p.  119 
(Tokyo).— Fritze,  Mitt.  Deutsch.  Ges.  Ost-Asiens,  V,  1891,  p.  239 
(Yezo).— Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  (8),  XVII, 
No.  1,  1905,  p.  337  (part:  Tokyo,  Amurland,  etc.). 

1868.  Rana  viridis  Bleeker,  Natuurk.  Tijdschr.  Nederland.  Indie,  XVI,  p.  204 
(Japan)  (not  of  Linnaeus). 

1859.  Rana  esculenta  var.  japonica  Maack,  Putesh.  na  Amur  (p.  153)  (not  R.  tern- 

poraria  var.  japontca  Guenther,  1858). — Boulenoer,  Cat.  Batr.  Sal.  Brit. 
Mus.,  1882,  p.  40  (Japan;  Chefu;  Chusan;  Shanghai;  Ningpo). — Giglioli 
and  Salvadori,  Proc.  Zool.  Soc.  London,  1887,  p.  595  (Fusan,  Korea).— 
Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  p.  93  (Peking; 
Shanghai). — Okada,  Cat.  Vert.  Japan,  1891,  p.  67  (Suwo;  Yamaguchi; 
Tokyo;  Mino;  Gifu;  Awaji). 

1860.  Ranamarmorata  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  500  (type-locality, 

Simoda,  Japan;  type,  U.S.N.M.  No.  12159;  Dr.  Morrow,  collector)  (not  of 
Massalongo,  1854). — Camerano,  Atti  Accad.  Sci.  Torino,  XIV,  Pt.  5,  Apr., 
1879,  p.  871  (Tokyo;  Yokohama).— Fox,  Science  (n.  s.),  XII,  Nov.  9, 1900, 
p.  717. 

1860.  Rana  nigromaculata  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  500  (type- 
locality,  Japan;  Dr.  Morrow,  collector). 

1860.  Rana  rugosa  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  499  (part  only: 
specimens  from  Simoda)  (not  of  Schlegel). 

1867.  Hoplobatrachus  reinhardtii  Peters,  Mon.  Ber.  Berlin  Akad.  WisB.,  1867, 
p.  711  (type-locality,  Malacca  or  China). — Rana  reinhardli  Moellen- 
dorfp,  Journ.  N.  China,  Br.  R.  Asiat.  Soc.  (n.  s.),  XI,  1877,  p.  105 
(Peking). 

o  From  the  Latin,  signifying  black-spotted. 
b  Reproduced  in  this  work  on  Plate  X,  fig.  1. 
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1868.  Tomopterna  porosa  Cope,  Proc.  Phila.  Acad.,  1868,  p.  139  (typo-locality, 
Kanagawa;  type  in  Mus.  Comp.  Zool.  Cambr.  No.  305;  Dr.  Gulick,  collec- 
tor).— Rana  porosa  Boulenoer,  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  40. 

1880.  Rana  esculenta  marmorata  Lataste,  Bull.  Soc.  Zool.  France,  V,  1880,  p.  61 
(Peking);  Le  Natural.,  1880  (p.  210)  (not  of  Massalongo,  1854). 

1891.  Rana  esculenta  var.  nigromaculata  Boulenoer,  Proc.  Zool.  Soc.  London, 
1891,  pp.  376,  377,  383.  (Yokohama;  Hakone  Lake;  Okinawa  shima, 
Riu  Kiu). — Boettoer,  Kat.  Batr.  Mus.  Senckenberg,  1892,  p.  6  (China 
and  Japan). — Bedriaoa,  Przewalski  Reise,  Zool.,  Ill,  Pt.  1, 1899  (p.  11). — 
Werner,  Abh.  Bayer.  Akad.  Wise.  (Muenchen),  II,  Klasse,  Pt.  2, 1904, 
p.  358  (Shanghai  and  Hankow,  China). 

1897.  Rana  esculenta  var.  chinensis  Boulenoer,  Tailless  Batr.  Eur.,  II,  p.  272; 
fig.  i),  p.  273  (Korea  and  Japan  to  southern  China  and  Siam). — Mehely, 
Zichy's  Dritte  Asiat.  Forechungsr.,  II,  1901,  p.  62  (Peking). 

1899.  Rana  chinensis  Stone,  Proc.  Phila.  Acad.,  1899,  p.  183  (Khingan  moun- 
tains and  Lama-mio,  eastern  Mongolia). 

In  an  article  on  "  The  names  of  animals,  published  by  Osbeck  in 
1765,"°  Mr.  W.  J.  Fox  states  that  Osbeck's  Rana  chinensis  is  "with- 
out doubt  a  Bufo,"  and  that  "Boulenger  has  erred  in  referring  it  to 
Rana,  as  Osbeck  says  in  his  description,  'the  body  above  warty/ 
which  sufficiently  indicates  that  the  species  is  not  a  Rana.}y  Now, 
if  Mr.  Fox  had  known  R.  tigerina  and  R.  rugosa,  he  would  not  have 
said  this,  since  they  are  a  great  deal  more  warty  than  many  a  Bufo. 
There  are  points  in  Osbeck's  description  which  show  that  the  animal 
was  "  without  doubt"  a  Rana  and  that  Boulenger  did  not  err  in  so 
referring  it. 

Whether  Boulenger  was  right,  however,  in  referring  Rana  chi- 
nensis Osbeck  to  the  eastern  representative  of  R.  esculenta  is  another 
question,  and  as  I  have  grave  doubts  as  to  the  correctness  of  this 
view  I  prefer  to  leave  the  name  with  a  ?  as  unidentifiable.  The 
expression  "  the  body  is  warty  at  the  top"  (to  use  the  English  trans- 
lation of  1771)  might  be  applied  to  the  frog  in  question,  but  it  applies 
much  better  to  Rana  tigerina,  which  is  also  sold  in  the  markets  of 
Hongkong  and  Canton.  With  this  agrees  also  the  character: 
"The  throat  is  white,  speckled  with  black."  On  the  other  hand, 
Osbeck's  allusion  to  the  "sixth  or  innermost"  finger  seems  to  fit 
better  the  larger  metatarsal  tubercle  of  R.  nigromaculata.  As  the 
name  can  not  therefore  be  applied  with  absolute  certainty  to  either 
of  these  species  I  think  it  is  better  to  dispense  with  it  altogether. 

Mr.  Fox's  plea  for  Rana  marmorata  Hallo  well,  1860,  as  the  proper 
name  for  the  eastern  frog  can  not  be  entertained  either,  as  that 
name  was  disposed  of  by  Massalongo  six  years  earlier  6  for  one  of 
the  European  forms  of  Rana  esculenta. 

a  Science  (n.  s.),  XII,  Nov.  9,  1900,  pp.  716-718. 

bRana  esculenta  var.  marmorata  Massalongo,  Saggio  di  un*  erpetol.  popol.  Verones., 
1854  (p.  47). 
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There  seems  to  be  no  good  reason  for  applying  a  trinominal  to 
this  eastern  representative  of  Rana  escvlenta.  The  character  of  the 
numerous  short  dermal  ridges  on  the  back  between  the  dorso-lateral 
folds  seems  absolutely  diagnostic.  Moreover,  in  proportions  it 
differs  more  from  its  nearest  neighbor,  Rana  ridihunda,  than  from 
the  more  remote  forms  of  R.  escvlenta  inasmuch  as  the  heels  do 
not  overlap.  Finally,  it  has  not  been  shown  as  yet  that  the  range 
of  our  species  meets  that  of  any  of  the  western  forms. 

The  types  of  R.  nigronutculata  of  Hallowell  (collected  by  Doctor 
Morrow)  are  not  in  the  National  Museum,  but  the  description  fits  our 
species  fairly  well.     The  types  of  his  R.  marmorata,  however,  are  still 


Fiqs.  76-80.— Rana  nigromaculata.    Nat.  size.    76,  head  from  above;  77,  head  from  side;  78,  open 
mouth;  70,  underside  of  hand;  80,  underside  of  foot.    no.  7415,  u.s.n.m. 

in  good  state  of  preservation  (U.S.N.M.  No.  12159),  being  apparently 
two  females  very  much  like  the  specimen  figured  by  Schlegel  (I.  c.)  as 
R.  esculenta.  °  Hallowell's  measurements  were  apparently  taken  (in  a 
rather  careless  manner)  from  the  smaller  specimen.  It  is  worthy  of 
note  that  Hallowell  referred  several  other  specimens,  males  with  large 
vocal  vesicles  (U.S.N.M.  No.  7415,  figs.  76-80),  to  Rana  rugosa,  thus 
enumerating  the  specimens  of  the  same  species,  and  practically  from 
the  same  locality,  under  three  different  specific  names. 

A  young  specimen  in  the  collection  of  the  Philadelphia  Academy  of 
Sciences  (No.  15256)  collected  by  Dr.  W.  II.  Jones,  at  Chemulpo, 


a  Plate  IX,  fig.  1  of  this  work. 
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Fig.  1,  Rana  nigromaculata;  Figs.  2-4,  R.  rugosa.    (From  Schlegel.) 

For  explanation  of  plate  see  page  554. 
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Korea,  August,  1890,  is  almost  without  spots  on  the  back  and  has  an 
oblique  black  line  behind  the  tympanum  suggesting  the  ear  spot  of 
R.  japonica.  Such  a  specimen  is  superficially  much  like  the  latter 
species,  but  the  much  shorter  tarsus  and  femur,  the  much  larger  inner 
metatarsal  tubercle,  and  the  longitudinal  dermal  ridges  on  the  back 
between  the  dorso-lateral  ridges  at  once  indicate  R.  nigrorruicukUa. 

Description. — Adult  male;  U.S.N.M.  No.  23579;  Yokohama;  Sep- 
tember,   1896;    L.    Stejneger,    collector.      Vomerine    teeth    in    two 
slightly  oblique   groups  between  the  choanee,   their  posterior  end 
extending  somewhat   behind   the  latter;  nostrils  somewhat  nearer 
the  eye  than  the  tip  of  the  snout;  distance  between  nostrils  equals 
their  distance  from  orbits;  interorbital  space  narrow,  scarcely  more 
than  half  the  width  of   upper  eyelid;   tympanum   slightly  longer 
than  high,  its  longest  diameter  four-fifths  that  of  the  eye,  and  more 
than  twice  its  distance  from  the  latter;  first  finger  considerably 
longer  than  second,  its  basal  phalanx  and  the  metacarpal  on  the  inner 
side  provided  with  a  large  swollen  pad  very  minutely  granulated; 
tips  of  digits  tapering,  obtusely  pointed,  the  terminal  phalanx  being 
set  off  from  the  rest  of  the  digit  by  a  fold  across  the  joint  which  is 
markedly  more  distinct  than  on  the  other  joints;  toes  about  three- 
fourths  webbed,  the  deepest  incision  of  the  webs  on  both  sides  of 
fourth  toe  scarcely  reaching  the  end  of  its  basal  phalanx ;  subarticular 
tubercles  small  but  distinct;  inner  metatarsal  tubercle  large,  project- 
ing, sharp,  its  length  nearly  four-fifths  the  length  of  the  first  toe  from 
the  anterior  end  of  the  tubercle  a  distinct  outer  metatarsal  tubercle; 
no  tarsal  fold ;  hind  limb  being  carried  forward  along  the  side  of  the 
body  the  tibio-tarsal  joint  reaches  the  anterior  border  of  the  eye;  heels 
do  not  meet  when  hind  limbs  are  bent  at  right  angles  to  axis  of  body; 
a  strongly  marked  dorso-lateral  fold  from  posterior  border  of  eye  to 
insertion  of  hind  limb ;  between  these  folds  about  four  series  of  some- 
what irregular  but  sharply  marked  longitudinal  dorsal  folds,  the 
longest    about   as   long   as   upper   eyelid;    skin   above  indistinctly 
shagreened,  more  coarsely  granular  on  the  sides  and  on  the  posterior 
aspect  of  the  femur,  transversely  rugose  on  the  belly,  nearly  smooth 
on  chest  and  throat;  a  large  external  vocal  sac  on  each  side  below  the 
angle  of  the  mouth.     Color  (in  alcohol)  above  brownish  olive  with 
longitudinal  blackish  spots,  one  surrounding  each  dorsal  glandular 
fold;   dorso-lateral  folds  paler  brownish;  a  narrow  pale  bluish  line 
from  the  snout  down  the  median  line  of  the  back;  sides  with  irregular 
blackish  spots  which  encroach  upon  the  lower  edge  of  the  dorso- 
lateral fold;  upper  surface  of  limbs  with  dusky  spots  which  form 
crossbars  on  femur;  upper  lip  with  a  few  small  dusky  spots;  under- 
side uniform  whitish. 

26485— No.  58—07 7 
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Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent 60 

Width  of  head : 22 

Length  of  fore  leg 34 

Length  of  hind  leg,  tip  of  longest  toe  to  vent 92 

Length  of  tibia .• 25 

Diameter  of  tympanum 5 

Length  of  inner  metatarsal  tubercle 5 

The  adultffemale  (IT.S.N.M.  No.  23576)  lacks  the  vocal  sacs  and  the 
swollen  pad  at  the  base  of  the  first  finger,  but  agrees  in  other  respects 
closely  with  the  description  of  the  male  given  above. 

Variation. — My  September  specimens  from  Yokohama  are  all 
essentially  like  the  ones  described  above.  The  specimens  collected  by 
Doctor  Smith  in  Shikoku  on  May  11,  as  well  as  Owston's  from  Mount 
Fuji,  also  collected  in  May,  differ  chiefly  in  coloration,  the  black  pig- 
ment being  much  more  concentrated,  the  pale  areas  consequently 
lighter,  and  the  whole  appearance  brighter  and  with  greater  contrasts. 
Thus  the  pale  median  dorsal  line  is  greatly  widened  and  the  ground 
color  between  it  and  the  dorso-lateral  folds  so  darkened  as  to  entirely 
obscure  the  dorsal  spots;  a  black  line  runs  from  tip  of  snout  through 
nostril  and  eye  bending  down  sharply  behind  the  tympanum;  the  dark 
blotches  on  the  hind  legs  form  distinct  and  strongly  contrasted  cross- 
bars. With  the  elongation  of  the  blackish  coloration  on  the  back 
there  is  associated  a  distinct  lengthening  of  the  dorsal  glandular  folds 
so  that  they  run  together  into  long  irregular  ridges.  Jouy's  speci- 
mens from  near  Seoul,  which  were  taken  in  June,  are  very  much  like 
the  ones  from  Shikoku,  and  so  are  Halloweirs  types  of  R.  marmorata. 
The  difference  is  evidently  seasonal. 

Habitat. — Widely  distributed  in  eastern  Asia  from  Vladivostok 
(Hamburg  Mus.,  No.  871,  collected  by  Dieckmann)  in  the  North  to 
Bangkok,  Siam  (Brit.  Mus.),  in  the  South.  Maack  collected  it  on  the 
Amur  and  Ussuri  rivers  and  Radde  in  the  Khingan  Mountains.  It 
is  recorded  from  numerous  localities  in  China,  such  as  Peking  (Moel- 
lendorff  and  Lataste) ;  Shanghai,  Kiukiang,  Chapu,  Hankow  (Boett- 
ger) ;  Chefu,  Chusan,  Ningpo  (Boulenger) ;  Ordos  (Przewalski).  There 
are  specimens  in  British  Museum  from  Broughton  Bay  and  Gensan, 
Korea;  in  the  Philadelphia  Academy  from  Chemulpo  (No.  15256), 
and  others  in  the  U.  S.  National  Museum  from  Seoul  and  Fusan. 
Stone  records  it  from  the  Khingan  Mountains  and  Lama-mio  in  east- 
ern Mongolia. 

On  the  map  in  Boulcnger's  Tailless  Batrachia  of  Europe  (at  p.  263), 
showing  the  distribution  of  the  Rana  escvlenta  group,  the  present 
species  is  also  indicated  as  inhabiting  Formosa,  though  I  am  unable 
to  state  upon  what  evidence  this  is  done. 

In  Japan  proper  R.  nigromaculata  is  recorded  from  the  provinces 
of  Suwo  and  Mino  and  on  the  island  of  Awaji  (Okada);  from  Naga- 
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saki  and  Yokohama  (von  Martens) ;  Tokyo  (Okada  and  Hilgendorf ) ; 
Miyazaki  on  Kiusiu,  Sumiyoshi,  near  Osaka,  Koriyama  Province, 
Yamato,  Yokohama  and  Simoda  in  Hondo  (U.S. N.M.);  Hakone  Lake 
(Brit.  Mus.).  The  United  States  National  Museum  also  has  speci- 
mens collected  in  Shikoku  by  Dr.  H.  M.  Smith.  Buerger's  and  von 
Siebold's  numerous  specimens  in  the  Leiden  Museum  (Nos.  1946- 
1947)  are  only  labeled  "Japon."  The  museum  in  Stockholm  has 
specimens  brought  home  by  the  Vega  Expedition  from  Biwa,  Yoko- 
hama, and  Ilirosami. 

The  only  record  of  its  occurrence  in  Yezo  is  by  Doctor  Fritze, 
who  states  that  it  is  "common  in  every  pond."  I  am  not  aware 
that  authentic  specimens  were  identified,  and  the  statement  needs 
corroboration. 

There  is  a  specimen  (male)  in  British  Museum,  received  from  G.  E. 
Mason,  said  to  be  from  "Great  Loo  Choo  Island,"  but  this  locality 
is  also  open  to  question.  Whether  the  specimens  from  Oo-shima 
(Amami-o-shima)  recorded  by  Hallo  well  as  R.  rugosa  really  belong 
to  this  species  must  remain  unsettled  until  that  island  can  be  thor- 
oughly explored. 

List  of  specimens  of  Rana  nigromaculata. 


Museum. 

No. 

Sex  and 
age. 

Locality. 



Simoda,  Hondo 

do 

When  col- 
lected. 

By  whom  collected 
or  from  whom  re- 
ceived. 

T.S.N.M 

Do 

«7415 
b  7416 
a  8852 
58852 
«8852 
a  12150 
t>  12150 
22188 
22189 
23576 
23577 

Male*.... 
Male 

May,       1855 
do 

W.  Stimpaon. 
Do. 

Do 

Female.. . 
Halfgrown 
do 

Japan 

V 

Do 

do 

9 

Do 

do 

9 

Do 

Female*.. 
do.... 

Simoda,  Hondo 

Doctor  Morrow. 

Do 

do ' 

Do. 

Do 

Japan   A  L    , .     J 

? 

Do 

do 

Do 

Do 

Female  <\ . 
do.... 

Yokohama,  Hondo 

do 

Sept.,      1898 

do 

do 

do 

do 

do 

do 

do 

L.  Stejneger. 
Do. 

Do 

23578 
23579 
23580 
23581 
23582 

do.... 

do 

Do. 

Do 

Male** 

do 

Do. 

Do        

Female 

do 

Do. 

Do 

Do 

do do 

do do 

Do. 
Do. 

Do  

23583  1 do.... 

23584  1 do.... 

do 

Do. 

Do  

do 

do 

Do. 

Do  

23585 
23586 
26045 
30739 
31799 
31800 

do.... 

do.... 

Halfgrown 
Male 

do.... 

do 

do 

do 

Do. 

Do 

do 

do....... 

Do. 

Do 

do 

do 

Do. 

Do 

Miyazaki,  Kiusiu 

C.  A.  Clark. 

Do 

Sumiyoshi,  near  Osaka. 

do 

Apr.  11,1903 
do 

H.  M.  Smith. 

Do 

Do. 

Do 

31808     Youne. . . . 

Koriyama,  Yamato 

Do 

Do 

31815 
31816 

Halfgrown 
do.... 

do 

Apr.  26,1903 
do 

Do. 

Do 

do 

Do. 

«  Figs.  76-80;  recorded  by  Hallo  well  as  R.  rugosa. 
*  Types  of  Jt.  marmorata. 


c  Description,  p.  98. 

d  Specimen  described,  p.  97. 
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List  of  specimens  of  Rana  nigromaculata— Continued. 


Museum. 

No. 

Sex  and 
age. 

Female.. . 
Male 

Locality. 
_                      

Kochi,  Shikoku. 

do 

When  col- 
lected. 

By  whom  collected 
or  from  whom  re- 
ceived. 

U.S.N.M 

Do 

31902 
31903 
31927 
31928 
31933 
31934 
31935 
31936 
31937 
31938 
31939 

May  11,1903 

do 

do 

do 

do 

do 

d0 

do 

H.  M.  Smith. 
Do. 

Do 

Halfgrown 
do.... 

do 

do 

Do. 

Do 

Do. 

Do 

Female 

do 

Do. 

Do 

do 

do 

Do. 

Do 

Male 

do 

Do. 

Do 

Female 

do 

Do. 

Do.       .  .. 

do 

do 

do 

Do. 

Do  .     . 

do 

do 

do....  .. 

Do. 

Do 

Halfgrown 
do.... 

do 

do 

Do. 

Do 

31940 
31941 
34413 
34414 
34415 
34416 
34417 
34418 
34419 
34420 
34421 
34422 
34423 
34424 
34425 
34426 
34427 
34428 
34429 
34430 
34431 
34432 
34468 
14421 
17512 
21195 
21196 
21197 
21198 
21199 
21200 
21201 
21202 
21203 

do 

do 

Do. 

Do 

Male 

do 

do 

Do. 

Do 

Do 

Halfgrown 
do 

Mount  Fuji,  Hondo 

do , 

May,       1898 
do ... 

A.  Owston. 
Do. 

Do... 

do 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do 

do..     . 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do 

do..... 

Do. 

Do 

Young 

do 

do.   . 

Do. 

Do 

Halfgrown 
do 

do 

do 

Da 

Do 

do 

do 

Do. 

Do 

Young 

do 

do 

Do. 

Do ... 

Halfgrown 
do 

do 

do... 

Do. 

Do 

do 

do 

Do. 

Do 

do.... 

do 

do 

Do. 

Do 

Young 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do.... 

do 

do 

Do. 

Do 

do.. 

do 

do 

Do. 

Do 

Halfgrown 
(«) 

Young 

Female . . . 
do. 

Yokohama,  Hondo 

Apr.    2,1901 
1855 
1885 

May,       1883 
do 

Do. 

Ptalla.  Acad 

Simoda,  Hondo 

Dr.  Morrow. 

U.S.N.M 

Fusan,  Korea 

P.  L.  Jouy. 
Do. 

Do 

Seoul,  Korea 

Do...      .. 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do., 

do 

do 

1883 
do 

Do. 

Do 

do.... 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

Halfgrown 
do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

21204 

do.... 

do 

do 

Do. 

Do 

21205 

21206-10 

15256 

871 

do.... 

do.... 

do 

do 

Do. 

Do 

do 

do 

Do. 

Phila.  Acad 

Chemulpo,  Korea 

Aug.,      1890 
1894 

W.  H  Jones. 

Hamburg 

*r  "  • 

Vladivostok 

Dtackmann. 

a  Cotype  of  R.  marmorata. 
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RANA   PLANCYIo  Lataste. 

1880.  Ranaplancyi  Lataste,  Bull.  Soc.  Zool.  France,  V,  1880,  p.  64  (type-locality, 
Peking,  China);  Le  Naturaliste,  1880  (p.  210).— Boulenoer,  Cat.  Batr. 
Sal.  Brit.  Mus.,  1882,  p.  37  (Shanghai;  Chilean;  Ningpo;  Formosa). 

Description. — British  Museum  (one  of  Nos.  84.  3.  11.  1-5);  Taiwan 
fu,  Formosa;  presented  by  Formosa  Museum.  Vomerine  teeth  in 
two  slightly  oblique  groups,  their  posterior  edge  barely  extending 
beyond  the  hinder  edge  of  the  choanae;  snout  rather  long,  the  dis- 
tance from  the  tip  to  eye  longer  than  that  from  the  latter  point  to 
tympanum;  lores  concave;  tympanum  nearly  as  large  as  the  eye; 
interorbital  space  narrower  than  upper  eyelid;  first  finger  extending 
slightly  beyond  second;  toes  fully  webbed;  inner  metatarsal  tubercle 
rather  large  and  strong;  hind  leg  being  carried  forward  the  tibio- 
tarsal  joint  reaches  the  anterior  corner  of  the  eye;  heels  not  overlap- 
ping; dorso-lateral  glandular  fold  prominent,  scarcely  as  wide  as  the 
interorbital  space;  no  longitudinal  glandular  ridges  between  the 
dorso-lateral  folds.  Color  (in  alcohol):  Upper  parts  with  indistinct 
blackish  spots;  underside  distinctly  mottled  with  dusky,  especially 
on  throat,  chest,  and  thighs;  marblings  on  posterior  aspect  of  thigh 
confluent  into  an  ill-defined  band;  a  fairly  distinct  dusky  band  from 
axilla  to  groin. 

Dimensions.  mm. 

Snout  to  vent 44 

Snout  to  posterior  edge  of  tympanum 18 

Width  of  head 16 

Diameter  of  eye 5. 5 

Width  of  upper  eyelid 4 

Interorbital  width 2. 5 

Snout  to  eye 8 

Diameter  of  tympanum 5 

Fore  leg 25 

Tibia 20.5 

Width  of  dorso-lateral  fold. 1. 75 

Variation. — Formosa  specimens  in  British  Museum  do  not  have  the 
dorso-lateral  fold  as  broad  as  specimens  from  Shanghai  (Brit.  Mus.), 
in  which  it  is  fully  as  broad  as  the  eyelid,  while  in  the  Formosan  ones 
it  barely  reaches  the  width  of  the  interorbital  space;  yet  it  is  consid- 
erably wider  than  in  R.  nigromacvlata.  There  are  no  distinct  glandu- 
lar ridges  between  the  folds.  The  vomerine  teeth  are  between  the 
choanae,  fully  as  far  forward  as  in  R.  nigromacvlata,  while  in  the  Shan- 
hai  specimens  their  position  is  somewhat  more  posterior.     Boulenger  b 

a  For  Mr.  V.  Collin  de  Plancy,  attache*  at  the  French  legation  in  Peking,  who  collected 
the  types.  He  is  author  of  a  Catalogue  des  Reptiles  et  Batraciens  du  Departement 
de  l'Aube  et  £tude  sur  la  Distribution  Geographique  des  Reptiles  et  Batraciens  de  Test 
de  la  France,  1877,  and  other  herpetological  papers. 

b Cat.  Batr.  Sal.  Brit.  Mus.,  p.  37. 
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says,  "Seldom  a  light  vertebral  line,"  but  of  the  5  specimens  from 
Taiwan  fu,  since  received,  4  have  a  very  distinct  broad  whitish 
line  down  the  middle  of  the  back.  Inner  metatarsal  tubercle  varia- 
ble; in  most  specimens  it  is  strong  and  large,  while  in  a  female  from 
Formosa  (by  Dickinson)  it  is  comparatively  small. 

Habitat — Plancy's  frog  was  originally  described  from  Peking,  and 
specimens  from  Shanghai,  Chusan,  and  Ningpo  are  in  British  Museum. 

The  specimens  recorded  from  Formosa  are  all  in  British  Museum, 
the  only  ones  with  a  definite  locality  being  from  Taiwan  fu. 

List  of  specimens  of  Rana  plancyi. 


Museum.       !     Number.  Sex.       i  Locality.  '    ^J^1" 


By  whom  collected. 


Brit.  Muh 65.10.29.37    

Do 65.10.29.38    

Do 79.   6.    4.25     Female 


Formosa '  R.  Swinhoe. 

....do .. |         Do. 

do ' Dickinson. 

Do 84   ail.    1    Taiwan  fu,  Formosa. Formosa  Mus. 

Do 84.   3.11.   2! do Do. 

Do 84.3  11.3    ' do Do. 

Do 84.   3.11.   4   ' do Do. 

Do I    84   ail.  5   do (         Do. 


RANA    OKINAVANAa  Boettger. 

1895.  Rana  okinavana  Boettger,  Zool.  Anz.,  XVIII,  July  8,  1895,  p.  266  (type- 
locality,  Okinawa  shima,  Riu  Kiu;  types,  Mus.  Senckenberg.  No.  1072, 
la);  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  103. 

This  species  is  not  represented  in  any  of  the  collections  which  have 
reached  the  U.  S.  National  Museum  or  the  Science  College  Museum  in 
Tokyo.  I  owe  the  inspection  of  the  two  type  specimens  in  the 
Senckenberg  Museum  in  Frankfort  on  the  Main  to  the  kindness  of 
Doctor  Boettger,  whose  original  description  I  give  below  in  transla- 
tion. I  have  only  to  add  that  the  heels  do  not  overlap.  A  third 
specimen  also  from  the  late  Mr.  B.  Schmacker,  whose  Japanese  col- 
lector obtained  them  in  the  Riu  Kius,  is  in  the  Bremen  Museum 
according  to  Doctor  Boettger. 

Original  description  by  Doctor  Boettger. — Adult  female;  Sencken- 
berg Museum,  No.  1072;  Okinawa  shima.  In  general  similar  to  R. 
lateralis  Boulenger,  but  with  shorter  snout  and  more  robust;  vomerine 
teeth  in  two  rounded  bundles  beginning  on  a  line  with  the  posterior 
border  of  the  choanae  and  separated  from  them  as  well  as  from  each 
other  by  equal  intervals;  head  moderately  large;  snout  short,  ante- 
riorly slightly  pointed,  and  somewhat  produced,  as  long  as  the  diam- 
eter of  the  eye;  nostrils  equidistant  from  tip  of  snout  and  eye;  can- 
thus  rostralis  angular,  loreal  region  slightly  depressed  longitudinally; 
interorbital  space  scarcely  broader  than  the  upper  eyelid;  tympanum 
very  distinct,  three-fourths  the  size  of  the  eye;  fingers  moderately 


«  From  Okinawa  shima. 
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long,  first  longer  than  second;  toes  three-fifths  webbed  and  in  addition 
with  narrow  dermal  margins  to  the  last  phalanx;  tips  of  digits  trun- 
cate but  without  distinct  disks;  subarticular  tubercles  well  developed; 
inner  metatarsal  tubercle  oval,  prominent,  but  less  than  half  the 
length  of  the  inner  toe;  no  outer  metatarsal  tubercle;  the  adpressed 
hind  leg  reaches  between  anterior  border  of  eye  and  nostril;  skin  on 
back  and  underside  rather  smooth,  on  the  sides  with  large  flat  warts; 
a  narrow,  high,  strongly  swollen  dorso-lateral  glandular  fold;  a 
second  fold  beginning  beneath  the  eye  and  ending  above  the  shoulder 
in  two  round  or  oval  glandular  aggregations.  Upper  side  gray,  fre- 
quently with  a  fine,  somewhat  lighter  median  dorsal  line;  a  black 
wedge-shaped  spot  from  nostril  through  eye  extending  over  the  tem- 
poral region;  a  blackish  line  bordering  the  upper  lip  and  separated 
from  the  freno-temporal  spot  by  a  pure  white  band  which  ends  on  the 
glandular  protuberances  above  the  insertion  of  the  arm;  tympanum 
brown ;  dorso-lateral  fold  externally  edged  with  black,  the  sides  being 
often  entirely  blackish;  posterior  extremities  with  dark  cross  bands; 
posterior  aspect  of  femur  whitish  yellow  with  black  spots  and  mar- 
blings;  underside  whitish  yellow,  spotted  and  dotted  all  over  very 
densely  with  blackish  brown,  the  underside  of  the  head,  however, 
being  mostly  uniform  blackish  gray. 

Dimensions. 


Length  of  head  and  body. 

Length  of  head 

Width  of  head 

Diameter  of  tympanum . . . 

Fore  legs 

Hind  leg* 

Tibia 


Female. 

Female. 

Female. 

mm. 

mm. 

mm. 

40 

42 

46 

16 

las 

17 

15 

15.5 

16 

as 

3.5 

4 

22.5 

24.5 

25 

1          «7 

73 

76 

2a  5 

22.5 

•  23.5 

a  Boettger,  Zool.  Anz.,  XVIII,  1895,  pp.  266-267. 

Remarks. — The  Rana  lateralis  Boulenger  with  which  Boettger  com- 
pares this  species  is  described  from  Tenasserim  and  is  related  to 
R.  malabarica  from  Malabar  and  the  Bombay  hills.  R.  okinavana 
appears,  then,  to  be  of  decided  Indian  affinities. 

Habitat. — There  is  no  record  of  this  species  having  been  observed 
beyond  the  type  locality,  Okinawa  shima  in  the  Riu  Kiu  Archipelago. 
List  of  specimens  of  Rana  okinavana. 


Museum. 

Numi*»r. 

1072,1 
1072,1 

Sex.                         Locality. 
Female*..    Okinawa  shima 

When  col- 
lected. 

By  whom  collected 

or  from  whom 

obtained. 

Senckenberg 

B.  8chmacker. 

Do 

do...  J do 

Do. 

i 

«  Type;  description,  p.   102. 
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RAN  A  LONGICRUS*  Stejneger. 

1898.  Rana  longicrus  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,1898,  p. 
216  (type-locality,  Taipa,  Formosa;  type,  Sci. 'Coll.  Mus.  Tokyo,  No.  26; 
T.  Tada,  collector). 

The  head  and  body  of  this  species  resembles  greatly  R.  japonica, 
the  snout  being  fully  as  pointed  and  elongated,  but  the  most  remark- 
able character  is  the  excessively  lengthened  hind  legs  which  are 
actually  more  than  twice  as  long  as  the  head  and  body  together. 
Even  the  fore  legs  partake  of  this  elongation,  though  less  markedly. 
The  coloration  is  that  characteristic  of  the  group. 

Description  of  type- specimen. — Adult;  Science  College  Museum, 
Tokyo,  No.  26;  Taipa,  Formosa;  September,  1896;  T.  Tada,  col- 
lector   (figs.    81-83).      Vomerine     teeth     in    two    oblique    groups 

behind  a  line  through  the  center 
of  the  choanae,  and  projecting 
backward  beyond  the  latter; 
snout  long,  pointed,  distance  from 
tip  to  eye  much  greater  than  hori- 
zontal diameter  of  orbit;  nostril 
nearer  the  tip  of  the  snout  than 
the  eye;  interorbital  space  much 
wider  than  upper  eyelid;  tym- 
panum two-thirds  the  diameter 
of  the  eye ;  first  finger  not  extend- 
ing beyond  second;  no  knob-like 
protuberance  on  inner  side  of 
thumb;  tip  of  digits  not  tapering, 
obtusely  rounded;  webs  of  feet 
deeply  excised,  the  incision  of  the 
web  on  both  sides  of  fourth  toe 
reaching  the  middle  of  the  basal 
phalanx;  subarticular  tubercles  well  developed;  inner  metatarsal 
tubercle  strongly  developed,  outer  one  barely  indicated;  hind  legs 
extremely  elongate,  the  distance  from  anus  to  tip  of  longest  toe 
twice  as  great  as  length  of  head  and  body;  tibio-tarsal  joint  ot 
extended  hind  leg  reaching  beyond  the  tip  of  the  snout  by  the  width 
of  the  head  at  the  center  of  the  eye;  knee  joint  of  adpressed  limb 
reaches  the  axilla;  heels  overlap  by  the  length  of  the  forearm; 
skin  smooth,  back  and  sides  indistinctly  shagreened  with  a  few 
irregular  tubercles  on  the  sacrum;  posterior  aspect  of  femurs  coarsely 
granulated;  a  narrow,  but  very  distinct  dorso-lateral  fold  on  each 
side  from  posterior  border  of  eye  to  insertion  of  hind  leg,  the  nearest 
approximation  of  the  two  folds  being  equal  to  the  distance  between 

°  Signifying  long-leg. 


82 


Figs.  81-83.— Rana  longicrus.  Nat.  size;  81, 
top  of  head;  82,  side  of  head;  83,  under  side 
of  foot.    No.  26,  Sci.  Coll.  Tokio. 
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the  anterior  corners  of  the  eyes.  Color  (in  alcohol)  above  pale 
drab,a  with  a  few  distinct  and  irregular  small  dusky  spots  between 
eyes,  on  the  middle  of  the  back  and  along  the  outer  edge  of  the 
dorso-lateral  fold;  a  distinct  dark  brown  line  from  tip  of  snout 
through  nostril  to  eye,  the  upper  edge  being  sharply  defined,  the 
lower  fading* gradually  into  the  loreal  region;  from  eye  to  shoulder  a 
large,  sharply  defined  oblong  spot  of  dark  brown  covering  the  tym- 
panum; upper  and  lower  lips  marbled  brown  and  whitish;  pale 
indications  of  the  usual  mark  on  the  upper  arm  as  well  as  cross- 
bars on  fore  and  hind  limbs;  an  ill-defined  brown  line  along  outer 
aspect  of  femur  and  tibia,  underside  of  tarsus,  and  fifth  toe. 

Dimensions. 

mm. 

From  snout  to  vent 52 

Prom  snout  to  posterior  edge  of  tympanum 17 

From  snout  to  comer  of  mouth 16. 5 

Width  of  head 15 

Diameter  of  eye 4. 5 

Width  of  upper  eyelid 3 

Interorbital  width 4 

From  eye  to  nostril 4. 7 

From  eye  to  end  of  snout 8 

Diameter  of  tympanum 3 

From  eye  to  tympanum 2 

Fore  limb 34 

Elbow  to  tip  of  longest  finger 24 

Hind  limb 105 

: 29 


Thigh 

Tibia 

Metatarsal  tubercle. 


36 
1.5 


Habitat. — This  species  is  only  known  from  Formosa,  Mr.  T.  Tada 
having  collected  a  single  specimen  at  Taipa,  September,  1896. 

List  of  specimens  of  Rana  longierus. 


MuMum. 

No. 

Age. 

Locality. 

When 
collected. 

By  whom 
collected. 

Sri.  Coll.,  Tokyo 

26 

Adult" 

Taipa,  Formosa 

Sept.,      1896 

T.Tada. 

oType;  description,  p.  104;  figs.  81-83. 

RANA  HOLSTI&  Boulenger. 

1892.  Rana  holsti  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  X,  October,  1892,  p.  302 
(type-locality,  Okinawa  shima,  Riu  Kiu;  type,  Brit.  Mus.  No.  92.9.3.19; 
Hoist,  collector).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865;  author's 
separate,  p.  16. 


aRidgway,  Nomencl.  Col.,  Plate  III,  fig.  18. 

6  For  the  late  Mr.  P.  A.  Hoist,  who  collected  the  type. 
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As  stated  by  Boulenger,  this  species,  which  is  one  of  the  largest  of 
the  group,  is  particularly  well  characterized  by  the  knob  on  the  inner 
side  of  the  first  finger,  and  by  the  elongate  inner  metatarsal  tubercle. 
The  nostrils  are  considerably  nearer  the  end  of  the  snout  than  the 
eye,  and  there  is  no  outer  metatarsal  tubercle.  The  interorbital 
width  is  also  rather  unusual.  I  have  had  the  privilege  of  examining 
the  unique  type  specimen,  but  I  have  nothing  to  add  to  Boulenger's 
original  description,  which  is  therefore  reproduced  herewith. 

Original  description  of  type  specimen. — Adult  female;  British  Mu- 
seum No.  92.9.3.19;  Okinawa  shima,  Riukiu;  Hoist,  collector  (fig.  84). 
Near  R.  temporaria;  vomerine  teeth  in  two  well-developed  oblique 
groups  behind  the  level  of  the  choanae;  head  broader  than  long; 
snout  rounded,  slightly  prominent,  as  long  as  the  diameter  of  the 
orbit;  loreal  region  nearly  vertical,  slightly  con- 
cave; nostrils  a  little  nearer  the  end  of  the  snout 
than  to  the  eye,  the  distance  between  them  equal 
to  the  interorbital  width,  which  equals  the  width 
of  the  upper  eyelid ;  tympanum  very  distinct,  cir- 
cular, measuring  two-thirds  diameter  of  eye  and 
about  once  and  a  half  its  distance  from  orbit;  fore 
limb  longer  than  tibia ;  first  finger  extending  con- 
siderably beyond  second;  tips  of  fingers  blunt, 
subarticular  tubercles  strong;  a  very  prominent 
knob  (rudiment  of  pollex)  on  inner  side  of  first 
finger;  tibio- tarsal  articulation  reaching  the  eye; 
tibia  slightly  longer  than  foot,  half  length  of 
head  and  body;  toes  three-fourths  webbed,  the  two  distal  phalanges 
of  fourth  toe  free,  but  with  the  membrane  prolonged  as  a  narrow  fringe 
on  each  side;  subarticular  tubercles  strong;  inner  metatarsal  tubercle 
blunt,  elliptical,  not  very  prominent,  three-fifths  length  of  inner  toe; 
no  outer  metatarsal  tubercle;  no  tarsal  fold;  back  with  a  few  scattered 
small  warts,  sides  and  hind  limbs  with  numerous  warts;  body  and 
limbs  with  whitish  pearl-like  excrescences;  glandular  lateral  folds 
prominent,  broken  up  into  warts  behind,  nearly  parallel,  the  distance 
between  them  on  the  scapular  region  two-ninths  length  of  head  and 
body.  Oiive-brown  above,  sides  with  blackish  spots;  a  blackish 
temporal  spot;  tympanum  reddish  brown;  a  light  streak  from  below 
the  eye  to  the  angle  of  the  mouth;  limbs  with  dark  crossbars;  hinder 
side  of  thighs  marbled  with  black;  throat  spotted  with  brown;  belly 
with  a  few  brown  dots. 


Fig.  84.— Ran  a  holsti  .  N  at. 
bice.  Underside  or  left 
hand.  No.  92.0.3.19,  Brit. 
Mus. 
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Dimensions. 

mm. 

From  snout  to  vent 120 

Length  of  head , 37 

Width  of  head 43 

Diameter  of  eye 12 

Interorbital  width 11 

From  eye  to  nostril 9 

From  eye  to  end  of  snout 17 

Tympanum 8 

From  eye  to  tympanum 5 

Fore  limb 70 

Hind  limb 170 

Tibia 58 

Foot 55 

Inner  toe 14 

Inner  metatarsal  tubercle 8  a 

Habitat. — Only  the  type-specimen  having  been  obtained  thus  far, 
we  know  nothing  of  the  distribution  of  this  species  beyond  the  fact 
that  it  was  collected  by  Hoist  in  Okinawa  shima. 

List  of  specimens  of  Rana  holsti. 


Museum.  No.        !    8ej?*nd  Locality, 

age. 

Brit.  M  us 92.9JJ.19  j  Female  a..    Okinawa  shima,  RiuKiu.. 


When  col-        By  whom  col- 
lected, lected. 


P.  A.  Hoist. 


a  Type;  description,  p.  106;  fig.  84. 

RANA  JAPONICA  6  (Gucnthcr). 

Plate  XI,  fig.  1. 

1838.  Rana  temporaria  Schleoel,  Fauna  Japon.,  Rept.,  pp.  109, 139;  Saur.  et  Batr. 
pi.  in.  fig.  2  «  (Japan)  (not  of  Linnaeiw).  -  Bleeker,  Natuurk.  Tijdschr. 
Nedcrland.  Indie,  XVI,  1858,  p.  205  (Japan).— Martens,  Preuas.  Exped. 
Ost-Aflien,  Zool.,  I,  1866,  p.  Ill  (Yokohama);  1876,  p.  380  (Tokyo  and 
Yokohama).— Hilgendorf,  Sitz.  Ber.  Gea.  Naturf.  Fr.  Berlin.  1880,  p.  119 
(Tokyo). 

1858.  Rana  temporaria  var.  japonica  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  17 
(Ningpo  and  Chusan,  China;  Japan.) 

1860.  Rana  sylvatica  Hallow  ell,  Proo.  Phila.  Acad.,  1860,  p.  500  (Simoda, 
Hondo)  (not  of  Le  Oonte).— Camerano,  Atti  Accad.  Torino,  XIV,  Pt.  5, 
Apr.,  1879,  p.  876  (Tokyo;  Yokohama). 

1879.  Rana  japonica  Boulenger,  Bull.  Soo.  Zool.  Franco,  1879,  p.  190  (Japan); 
1886,  p.  599  (Japan;  China);  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  47 
(Japan;  Szechuen  and  Ningpo,  China).  Boettoer,  Offenbach.  Ver. 
Naturk.  26-28  Ber.,  1888,  p.  96  (Peking);  Kat.  Batr.  Mus.  Senckenberg., 
1892,  p.  9  (Nikko  and  Yokohama,  Japan;  Dalanahan,  near  Ningpo, 
Da-d8chiao-«y,  near  Peking,  Luenhan,  near  Kiukiang,  Lake  Tahoo,  near 
Shanghai,  China);  Offenbach.  Ver.  Naturk.  3.V36  Ber.,  1895,  p.  102  (Oho 


oBoulenger,  Ann.  Mag.  Nat.  Hint.  (6),  X,  1892,  pp.  302-303. 

*  Signifying  Japaneno. 

*  Reproduced  in  thw  work  on  Plate  XI,  fig.  1. 
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shima  or  Okinawa).— Ok ada,  Cat.  Vert.  Japan,  1891,  p.  67  (Tokyo;  Awaji; 
Suwo).— Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse, 
XXII,  Pt.  2.  1904,  p.  358  (Shanghai). 

1886.  Rana  martensi  Boulenoer,  Proc.  Zool.  Soc.  London,  1886,  p.  414  (type- 
locality,  Tokyo;  types,  Berlin Mus.  Noe.  4410-4411;  Martens,  collector). — 
Boettger,  Kat.  Batr.  Mns.  Senckenberg.,  1892,  p.  10  (Ekingami,  near 
Yokohama). 

1886.  Rana  martensii  Boulenger,  Bull.  Soc.  Zool.  France,  1886,  p.  599;  author's 
separate  (p.  5). 

1904.  Rana  japonica  var.  ornaiiventris  Werner,  Abh.  Bayer.  Akad.  Wiss. 
(Muenchen),  II  Klasse,  XXII,  Pt.  2,  p.  383  (type-locality,  Nikko,  Hondo, 
Japan;  type  in  Zool.  Mus.  Akad.  Wiss.  Munich;  Doctor  Habere r, 
collector). 

R.  japonica  seems  chiefly  characterized  by  the  pointed  snout. 
This  character  is  seconded  by  rather  long  legs,  the  tibio-tarsal  joint 
as  a  rule  reaching  beyond  the  snout,  though  in  several  specimens 
falling  short  of  it.  *  The  inner  metatarsal  tubercle  is  rather  strong. 

From  this  I  can  not  separate  R.  martensi,  based  by  Boulenger 
upon  Yedo  (now  Tokyo)  specimens.  I  have  examined  the  cotype  in 
the  British  Museum,  a  rather  short-legged  female,  but  I  can  find  no 
character,  neither  in  the  position  of  nostrils,  metatarsal  tubercle, 
fingers,  nor  coloration,  which  will  separate  this  specimen  from  a 
large  series  of  true  R.  japonica;  it  has  also  the  pointed  snout  of  the 
latter.0 

Description. — Adult  male;  U.S.N.M.  No.  23549;  Yokohama,  Hondo ; 
Sep.  1896;  L.  Stejneger,  collector  (figs.  85-89).  Vomerine  teeth  in 
two  oblique  patches  on  a  line  with  the  center  of  the  choanse  and 
extending  slightly  behind  the  latter;  snout  long,  pointed,  the  dis- 
tance from  orbit  to  tip  of  snout  longer  than  width  between  black 
stripes  at  the  anterior  border  of  orbit;  nostrils  nearer  the  tip  of  snout 
than  the  eyes;  interorbital  space  equals  the  width  of  upper  eyelid; 
tympanum  about  two-thirds  the  diameter  of  eye,  and  slightly  more 

a  The  frogs  of  the  Rana  temporaria  group  present  some  of  the  most  difficult  problems 
to  the  student,  even  with  authentic  specimens  of  all  the  forms  at  hand,  and  nowhere 
do  the  perplexities  seem  greater  than  with  the  species  inhabiting  the  area  of  which  we 
treat.  The  principal  difficulty  consists  in  the  fact  that  several  of  the  described  Bpecies 
are  said  to  occur  in  the  same  localities,  and  are  based  upon  characters  which  seem  van- 
ishing in  a  large  series.  Thus  R.  japonica  and  R.  martensi  are  presumably  both  from 
central  Japan,  yet  in  no  publication  have  I  been  able  to  find  their  characters  contrasted. 
In  a  vague  way  it  is  intimated  that  the  former  is  more  nearly  related  to  R.  dalmatina 
(=agilis  Thomas),  the  latter  to  R.  temporaria,  but  that  is  in  itself  but  scant  consolation 
inasmuch  as  both  R.  japonica  and  martensi  agree  with  R.  temporaria  in  the  character  in 
which  it  is  stated  that  the  latter  differs  from  R.  dalmatina.  That  I  am  not  the  only 
herpetologist  disconcerted  by  this  state  of  affairs  is  plain  from  Dr.  O.  Boettger's  remarks 
upon  a  number  of  specimens  from  Chinhai,  northeast  of  Ningpo,  China  (Ber. 
Senckenberg.  Naturf.  Ges.,  1894,  pp.  146-147),  which  he  refers  to  the  three  species  R. 
amurensis,  martensi,  and  japonica  in  spite  of  a  number  of  discrepancies  between  the 
specimens  and  the  descriptions,  which,  it  seems  tome,  break  down  the  barriers  between 
them. 
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than  twice  its  distance  from  the  latter;  fingers  obtuse,  first  extending 
beyond  second,  and  provided  with  a  large  double  swelling  on  the  inner 
side,  the  surface  of  which  is  minutely  granulated;  tip  of  toes  taper- 
ing; webs  considerably  excised,  the  incision  on  both  sides  of  fourth 
toe  extending  to  the  distal  third  of  the  basal  phalanx;  subarticular 
tubercles  rather  weak-;  inner  metatarsal  tubercle  rounded,  pro- 
jecting; no  outer  metatarsal  tubercle  ;.tibio- tarsal  joint  of  extended 
hind  leg  reaches  the  snout;  total  length  more  than  one  and  three- 
fourths  times  the  length  of  tibia;  heels  overlapping;  skin  above 
obscurely  shagreened  with  numerous  small  rounded  tubercles  on  the 
back  mostly  irregularly  placed,  except  those  on  the  shoulder,  which 
form  a  V-shaped  figure  with  the  apex  pointing  forward;  a  narrow 


Flos.  85-89.— Rana  japonica.    1*  X  nat.  size.    85,  top  of  mead;  80,  side  or  head;  87,  open  mouth: 

88,  UNDERSIDE  OF  HAND;  89,  UNDERSIDE  OF  FOOT.     No.  23549,  U.S.N.M. 

doreo-lateral  glandular  ridge  on  each  side  from  eye  to  insertion  of  hind 
leg,  the  shortest  distance  between  the  two  being  considerably  greater 
than  the  distance  between  the  anterior  angles  of  the  eyes;  underside 
smooth,  except  posterior  aspect  of  femurs,  which  is  coarsely  granular; 
a  small  vocal  sac  below  each  corner  of  the  mouth.  Color  (in  alcohol) 
pale  clay-color  (Ridgway,  Nomencl.  Col.,  pi.  v,  fig.  8)  the  dorso-lateral 
ridge  but  slightly  paler;  the  latter  is  marked  on  the  outside  by  a  series  of 
black  spots  almost  forming  a  continuous  line;  all  the  tube  cles  on  the 
back  and  sides  including  the  interscapular  V  marked  with  a '  'ack  spot; 
a  blackish  brown  line  from  tip  of  snout  through  nostril  to  t%  %  and  a 
large  patch  of  the  same  color  behind  the  eye  descending  oLiiquely 
toward  the  insertion  of  the  fore  limb  and  covering  the  tympanum;  a 
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blackish  line  on  the  anterior  face  of  the  upper  arm  and  dusky  cross- 
bars on  the  hind  legs  with  round  blackish  spots  on  the  light  interspaces ; 
underside  uniform  whitish. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent 60 

Width   of  head 19 

Foreleg 32 

Hind  leg,  tip  of  longest  toe  to  vent 107 

Tibia 34 

The  adult  female  (U.S.N.M.  No.  23548,  same  locality,  date,  and  col- 
lector) is  essentially  like  the  male  described  above,  except  that  the 
body  is  broader  and  the  dorso-lateral  ridges  consequently  farther 
apart,  the  fore  legs  less  robust,  and  the  swelling  on  the  first  finger, 
which  is  characteristic  of  the  male  sex,  absent;  the  web  between  the 
toes  is  also  somewhat  more  excised.  The  color  is  more  teddish  brown, 
with  scarcely  any  black  spots  on  the  back  except  those  marking  the 
inverted  V  on  the  shoulder.  Both  upper  and  lower  lips  are  blotched 
with  dark  brown. 

The  young  specimens  are  mostly  perfectly  smooth  above,  without 
any  tubercles  between  the  dorso-lateral  folds. 

Variation. — This  species  offers  a  great  amount  of  individual  varia- 
tion. The  most  variable  character  is  the  length  of  the  hind  legs,  for, 
while  in  most  specimens  the  tibio-tarsal  articulation  reaches  just 
beyond  the  snout,  in  a  few  it  falls  short,  while  in  others  it  extends 
considerably  farther.  The  longest  hind  legs  in  our  collection  are  pos- 
sessed by  an  adult  female  (No.  31828)  collected  by  Dr.  Hugh  M.  Smith 
at  Yamagawa,  Satsuma,  Kiusiu,  but  other  specimens  in  the  same  lot 
(for  instance,  No.  31829)  can  be  exactly  matched  in  every  respect  by 
the  general  run  of  specimens  of  corresponding  size  from  central  Japan 
(for  instance,  No.  34465).  The  situation  of  the  nostrils  relative  to  the 
tip  of  the  snout  and  the  correlated  length  and  pointedness  of  the  snout 
also  vary  considerably,  but  in  no  case  have  I  been  able  to  trace  any 
correlation  with  length  of  hind  legs  or  geographic  distribution.  The 
color  varies  greatly;  the  ground  color  with  regard  to  the  amount  and 
tinge  of  the  brownish  or  yellowish  admixture,  the  dark  spots  and 
bands  with  regard  to  intensity  and  number.  Spots  are  frequently 
absent,  and  the  male  described  is  rather  unusually  dotted  with  black 
above.  The  underside  is  not  always  uniform  white;  in  many  speci- 
mens there  are  brown  spots  and  mottlings  on  throat  or  even  on  chest, 
but  no  connection  with  distribution  or  structural  characters  can  be 
discovered. 

There  is  a  young  specimen  in  the  collection  of  the  Philadelphia 
Academy  of  Sciences  (No.  15257),  collected  by  Dr.  W.  H.  Jones  at 
Chemulpo,  Korea,  August,  1890,  which  appears  even  more  slender 
and  long-snouted  than  the  Japanese  specimens,  but  this  may  be  due 
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to  its  somewhat  dried-up  condition.  The  web  between  the  toes  is 
very  deeply  excised,  however,  more  so  than  in  any  Japanese  speci- 
men examined  by  me.  v 

Habitat. — Rana  japonica,  besides  inhabiting  Japan,  is  said  to  occur 
also  in  eastern  China.  Specimens  are  on  record  from  Szechuen, 
Ningpo,  the  neighborhood  of  Peking,  Kiukiang,  and  Shanghai,  and  I 
have  already  referred  to  the  specimen  from  Chemulpo,  Korea,  in  the 
Philadelphia  Academy. 

The  specimens  in  the  Leiden  Museum  collected  by  von  Siebold  and 
Buerger  (No.  1930)  are  only  labeled  as  from  il  Japan."  In  Museum 
Senckenbergianum  there  are  specimens  from  Nikko  and  Yokohama, 
in  Berlin  from  Tokyo,  in  Hamburg  from  Yamato  and  Kawachi.  In 
the  United  States  National  Museum  there  are  numerous  specimens 
from  Yamagawa,  Province  of  Satsuma,  Kiusiu;  from  Shikoku,  Yoko- 
hama, and  from  Mount  Fuji.  Okada  has  recorded  it  from  the  island 
of  Awaji  and  from  the  Province  of  Suwo,  Hondo. 

The  Senckenberg  Museum,  in  Frankfurt  on  the  Main,  in  1889 
received  from  the  late  Mr.  B.  Schmacker,  of  Shanghai,  several  speci- 
mens said  to  have  come  from  Yezo.  One  of  these  is  now  in  British 
Museum  (No.  91.  8.  26.  16),  where  I  have  had  the  opportunity  of 
examining  it.  It  is  identical  with  Yokohama  specimens  and,  if  the 
locality  is  correct,  then  both  R.  japonica  and  R.  temporaria  occur  in 
Yezo.  It  would  be  very  important  to  have  this  question  thoroughly 
investigated.  The  species  has  not  been  found  there  by  others  and, 
as  it  is  not  claimed  that  Mr.  Schmacker  collected  the  specimens  in 
Yezo  personally,  confirmation  is  necessary." 

Doctor  Boettger  has  referred  two  half-grown  specimens  which  were 
collected  by  Mr.  Schmacker's  Japanese  collector,  either  in  "Ohoshima 
or  Okinawa,"  to  this  species,  the  only  record  for  the  Riu  Kius.  One 
might  be  tempted  to  regard  these  as  possibly  young  Rana  holsti  were 
it  not  for  certain  discrepancies  in  the  description,  Boettger's  speci- 
mens having  a  distinct  outer  metatarsal  tubercle  and  the  tibio-tarsal 
articulation  extending  far  beyond  the  tip  of  the  snout.  Under  these 
circumstances  they  are  not  likely  to  be  from  Okinawa  or  Ohoshima 

List  of  specimens  of  Rana  japonica. 


Muaeiim. 


U.8.N.M. 
Do... 
Do... 
Do... 
Do... 


No. 


Sex  and 
age. 


Locality. 


I    Whencol- 
I       lected. 


By  whom  collected 
or  from  whom  re- 
ceived. 


11330  j  Halfgr..   Japan. 

11341  |....do..., do. 

11342  Young do. 

11343  |....do..J do. 

11344  I. ...do... do. 


1878  |  E.  S.  Morse. 

1878 

Do. 

1878 

Do. 

1878 

Do. 

1878            Do. 

alt  is  to  be  noted  that  several  other  species  from  the  same  source  are  under  similar 
suspicion,  as,  for  instance,  Eumeces  latiscutatus  (p.  199)  and  Natrix  Hgrina  (p.  139). 
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List  of  specimens  of  Rana  japonica — Continued. 


Museum. 

No. 

Sex  and 
age. 

Female" 
Male  b  . 

Locality. 

When  col- 
lected. 

By    whom    collected 
or  from  whom  re- 
ceived. 

U.8.N.M 

Do 

23548 
23549 
23550 
23551 
23552 
23553 
23554 
23555 
23556 
23557 
23558 
23559 
23560 
23561 
23562 
23563 
23564 
23565 
23566 
23567 
23568 
23560 
23570 
23571 
23572 
23573 
235/4 
23575 
31828 

31829 
31830 
31831 
31907 

Yokohama,  Hondo 

do 

Sept.,     1896 
do     .... 

L.  Stejneger. 
Do. 

Do 

Male .... do 

.....do 

Do. 

Do 

do... 

....do 

do 

Do. 

Do     . 

Female . 
do. 

do 

do 

Do. 

Do 

.     ,do 

do 

Do. 

4/0 

Do 

....do., 
.do... 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do. .  .1 do 

do 

Do. 

Do 

Male 

do 

do 

Do. 

Do 

Fe    ale. 
...do... 

do 

do 

Do. 

Do... 

do 

do 

Do. 

Do. 

do... 

do 

do 

Do. 

Do 

Male 

.....do 

do 

Do. 

Do... 

...do... 

do 

do 

Do. 

Do 

do   . 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do.. 

do... 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do... 

Female . 
...do... 

do 

do 

Do. 

Do... 

do 

do 

Do. 

Do... 

Male.. 

do 

do 

Do. 

Do 

do... 

do 

do 

Do. 

Do... 

.do... 

do 

do 

Do. 

Do... 

Female . 
.  .do... 

do 

do 

Do. 

Do... 

do 

do 

Do. 

Do.. 

Male. 

do 

do 

Do. 

Do... 

....do... 
Female  f 

Adult  <\ 
Young.. 
....do... 
Male.... 

do 

do 

Do. 

Do 

Yamagawa,     Satsuma, 

Kiusiu. 
do 

June  14, 1903 
do 

H.  M.  Smith. 

Do... 

Do. 

Do... 

do 

do 

Do. 

Do...  . 

do 

do 

Do. 

Do 

Kochi.  Tosa,  Shikoku 

do 

May  11,1903 
do 

Do. 

Do 

31908  |  Female . 

31909  !        do 

Do. 

Do  . 

.  ..do 

do 

Do. 

Do... 

31910 
31911 
31912 
31922 
31923 
31924 

....do... 

Halfgr.. 
....do... 

Young. . 
....do... 

do 

do 

do...... 

Do. 

Do... 

....do 

do 

Do. 

Do 

do 

do 

Do. 

Do...     . 

do 

do 

Do. 

Do.. 

....do 

do 

Do. 

Do... 

do 

do 

Do. 

Do 

31925  j....do... 
31931    do... 

do 

do 

Do. 

Do 

do 

do 

May,      1S96 
do 

Do. 

Do 

34448  !  Female.  1  Mount  Fuii.  Hondo 

A.  Owston. 

Do...  . 

34449  j....do... 

34450  I. ..do... 

34451  MaIa 

do 

Do. 

Do... 

do 

do 

Do. 

Do... 

.....do 

do 

Do. 

Do.. 

34452 
34453 
34454 
34455 
34456 

....do... 
do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do. 

Halfgr.. 

do 

do 

Do. 

Do. 

....do... 

do 

do 

Do. 

Do... 

....do... 

do 

do 

Do. 

aDeatrip 

tion,  p.  110, 

*Pe 

acription,  p.  108,  figs.  85-80 

«Re|€ 

trred  to,  p.  110. 
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List  of  specimens  of  Rana  japonica — Continued. 


Museum. 

[ 

I         No. 

i 

Sex  and 
age. 

Locality. 

When  col- 
lected. 

May,     1898 
do 

By  whom   collected 
or  from  whom  re- 
ceived. 

T.S.N.M 

Do 

J             34457 

34458 

34459 

34460 

34461 

34462 

34463 

34464 

34465 

34466 

34467 

J              15257 

1930 

.J  44.2.22.  10 

.J 

Hallgr.. 
....do... 

Mount  Fuji,  Hondo 

do 

A.  Owston. 
Do. 

Do 

do... 

do 

.....do 

Do. 

Do 

....do... 
....do... 
....do... 

do... 

....do... 
....do... 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
W.  H.  Jones. 
Siebold  and  Buerger. 

Do. 
von  Martens. 
B.  Schmacker. 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

....do... 

do 

do 

Do 

....do... 

do 

do 

l*hila.  Acad . . 

Young* 

Chemulpo,  Korea 

Leiden 

Japan 

BriUMiw 

do 

Do 

Tokvo 

Do 

..j  91.8.26.  10 

1005 

J                1006 

Yezo[?J 

Hamburg 

Do 

Yamato 

1896 
1896 

T.  Lens. 

Kawachi 

Do. 

«  P.  110.  *  Cotype  of  R.  martensi. 

RANA  TEMPORARIAa  Linnaeus. 


eP.  111. 


1758.  Rana  temporaria  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  212  (type-locality, 

Europe);  12  ed.,  1766,  I,  p.  357.— Middendorff,  Sibir.  Reise,  II,  Pt.  2, 

1853,  p.  247,  pi.  xxvi,  figs.  2-A  (River  Aldan  toUdskoi  Ostrog).— Dobrot- 

vorski,  Izvest.  Sibirek.  Otd.  Geograf.  Obstch.,  I,  1870  (p.  23)  (southern 

Sakhalin).— Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  44  (Europe; 

Abrek  Bay,  Amur  Prov.);  Bull.  Soc.  Zool.  France,  1886,  p.  594  (Yezo; 

Kasakevitch  and  Abrek  Bay,   Amur  Prov.;  Wiloni  river;  Mongolia); 

Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.,  1890,  p.  140  (Amurlan4;  Yezo);  Taill. 

Batr.  Europe,  II,  1898,  p.  301,  pis.  xx-xxi.— Nikolski,  Zap.  Imp.  Akad. 

Nauk,  S.  Peterburg,  LX,  Prilozh.,  no.  5,  1889,  p.  292  (Sakhalin);   Zap. 

Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  no.  1,  1905,  p.  348  (Russia 

to  Amurland,  Sakhalin,  etc.). 
1768.  Ranamuta  Laurenti,  Synops.  Rept.,  p.  30. 
1788.  Rana  rufa  Lacepede,  Hist.  Nat.  Quadr.  Ovip.,  I,  Syn.  raeth. 
1853.  Rana  omenta  Middendorff,  Sibir.  Reise,  II,  Pt  2,  p.  249,  pi.  xxvi,  figs. 

5-7  (southern  coast  of  Okhotsk  Sea)  (not  of  Pallas?). — Maack,  Puteshv 

na  Amur,  1859  (p.  153)  (Amurland). 
1855.  Rana  fusca  Thomas,  Ann.  Sci.  Nat.  (4),  IV  (p.  365). 
1876.  Rana  dybowskii  Guenther,  Ann.  Mag.  Nat.  Hist.   (4),  XVII,  May,  1876, 

p.  387  (type-locality,  Abrek  Bay,  near  Vladivostok;  type  in  Brit.  Mus.;  , 

B.  DybowBki,  collector).— Stone,  Proc.  Phila.  Acad.,  1899,  p.  183  (Rhm- 

gan  Mountains,  eastern  Mongolia). 
1902.  Rana  muta  johanseni  Kastchenko,  Izvest.  Tomsk  Univers.,  1902  (p.  24). 

-  Signifying  temporary,  in  the  present  case,  perhaps,  in  the  sense  of  changeable. 
Application  somewhat  uncertain,  but  possibly  meant  for  temporalis,  with  reference 
t«  th<*  blackish  temporal  spot. 

26485— No.  58—07 8- 
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Various  synonyms  referable  only  to  some  European  form  or  phase 
are  here  omitted. 

Rana  temporaria,  as  compared  with  R.  japonica,  is  a  much  more 
short-legged  and  short-snouted  species  with  the  dorso-lateral  folds 
apparently  wider.  Altogether  it  is  larger  and  stouter,  the  body 
especially  between  head  and  pelvis  being  relatively  longer.  Thus  in 
my  specimens  of  R.  temporaria  from  Yezo,  the  length  of  the  foot, 
measured  from  inner  metatarsal  tubercle  to  tip  of  longest  toes,  exactly 
equals  one-half  the  distance  from  anterior  border  of  eye  to  vent, 
while  in  R.  japonica  the  length  of  the  foot,  similarly  measured,  is 
about  two-thirds  the  same  distance. 

I  have  compared  our  three  Japanese  specimens  from  Yezo  with 
specimens  of  corresponding  sex  and  size  from  Norway  (for  instance, 
No.   25339,   Bergen)    and   find  no   tangible   differences.     The   web 


93 


Figs.  90-93.— Rana  temporaria.    1J  x  nat.  size.    90,  top  or  head;  91,  side  or  hea»;  c\  open  mouth; 

93,  UNDERSIDE  OF  TOOT.      No.  23440,  U.S.N. M. 

between  the  toes  is  perhaps  a  trifle  more  excised,  and  the  inner  meta- 
tarsal tubercle  a  trifle  stronger,  but  these  differences  are  clearly 
within  the  range  of  individual  variation. 

Description. — Adult  female;  U.S.N.M.  No.  23440;  Sapporo,  Yezo; 
S.  Nozawa,  collector  (figs.  90-93).  Vomerine  teeth  in  two  slightly 
oblique  groups,  the  anterior  border  of  which  extends  forward  slightly 
beyond  a  line  through  the  posterior  border  of  the  choanae;  snout 
short,  rounded,  the  distance  from  orbit  to  tip  of  snout  equaling  the 
distance  between  black  stripes  at  anterior  border  of  orbit;  nostrils 
nearer  the  tip  of  snout  than  the  eye;  interorbital  space  as  wide  as  the 
upper  eyelid  and  a  little  narrower  than  distance  between  the  nostrils; 
tympanum  vertically  oval,  its  greatest  diameter  about  three-fourths 
the  diameter  of  the  eye;  distance  of  tympanum  from  eye  less  than 
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one-half  the  former's  greatest  diameter;  fingers  blunt,  first  finger 
extending  slightly  beyond  second;  incision  of  web  on  both  sides  of 
fourth  toe  a  trifle  deeper  than  the  distal  end  of  the  basal  phalanx"; 
inner  metatarsal  tubercle  slightly  compressed,  its  length  equaling  its 
distance  from  subarticular  tubercle  of  first  toe;  no  outer  metatarsal 
tubercle;  tibio- tarsal  joint  of  extended  hind  limb  reaches  center  of 
eye;  tibia  less  than  half  the  length  of  head  and  body;  heels  overlap- 
ping by  less  than  interorbital  width;  skin  above  and  below  smooth, 
except  posterior  aspect  of  femur,  which  is  coarsely  granulated;  the 
dorso-lateral  glandular  folds  but  slightly  raised,  their  shortest  distance 
contained  five  times  in  total  length.  Color  (in  alcohol)  above  brown- 
ish gray,  slightly  grayer  on  snout,  with  obscure  and  ill-defined  dark- 
brown  mottlings,  which  on  the  back  and  sides  occasionally  surround 
a  light  spot  so  as  to  form  ocelli;  dorso-lateral  folds  lighter,  externally 
margined  by  an  ill-defined  brown  line;  indications  of  a  dusky  band 
across  the  top  of  the  head  through  the  center  of  the  upper  eyelids; 
upper  lip  mottled  with  brown;  a  brown  line  from  tip  of  snout  through 
nostril  to  eye  expanding  behind  the  latter  to  form  the  usual  dark- 
brown  ear-patch;  brown  stripe  on  anterior  face  of  over  arm  long  and 
parallel  with  the  axis;  limbs  cross-barred;  underside  whitish,  the 
whole  surface  coarsely  marbled  with  brown. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent , . .  56 

Width  of  head 17 

Fore  limb 31 

Hind  limb,  vent  to  tip  of  longest  toe 87 

Tibia 27 

Males  differ  from  females  in  the  stronger,  more  muscular  fore 
limbs,  which  acquire  an  extraordinary  development  during  the  pair- 
ing season;  in  the  pad-like  swelling  of  the  inner  side  of  the  first  finger, 
which  becomes  covered  with  black  horny  spinules  during  the  same 
season;  in  the  greater  development  of  the  we!)  between  the  toes;  and 
in  the  presence  of  a  pair  of  internal  vocal  sacs,  situated  at  the  sides  of 
the  throat.  ° 

Variation. — Apparently  this  species  is  much  less  variable  than 
R.  japonica,  especially  if  we  consider  its  great  geographical  distribu- 
tion. The  presence  of  more  or  less  numerous  glandular  warts  on  the 
upper  surface  and  sides,  so  conspicuously  absent  in  the  specimen 
described  above,  depends  on  the  season,  they  being  best  developed 
during  the  breeding  time,  in  museum  specimens  also  to  some  extent 
on  the  state  of  preservation  and  the  preserving  fluid  employed.  The 
<olor,  however,  varies  greatly  both  as  to  the  tint  of  the  ground  color 
and  as  to  the  amount  and  distinctness  of  the  dark  markings,  some 

a  Boulenger,  Tailless  Batrach.  Europe,  p.  305. 
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specimens  being  nearly  uniform  above,  others  densely  blotched  with 
blackish. 

Habitat.-— The  typical  R.  temporaria  occurs  in  the  more  northern 
portions  of  the  Palearctic  region,  from  the  British  Islands  and  Scan- 
dinavia in  the  west,  to  Japan  in  the  east. 

In  the  St.  Petersburg  Museum  there  are  numerous  specimens  from 
the  Amur  and  Ussuri  valleys.  The  Berlin  Museum  has  a  specimen 
from  Kasakevitcha  near  the  junction  of  the  Ussuri  and  Amur  rivers, 
and  British  Museum  has  another  from  Abrek  Bay  not  far  from  Vladi- 
vostok, the  type  of  R.  dybowskii.  In  the  Hamburg  Museum  there 
are  specimens  from  Khabarovka,  Poprovka  and  Nikolayesk,  Amurland, 
collected  in  1894  by  Dieckmann.  Nikolski  reports  that  this  frog  is 
not  common  in  Sakhalin,  where  he  found  it  in  the  river  Duiki  and 
Dobrotvorski  in  the  southern  part  of  the  island. 

The  occurrence  of  this  species  in  Yezo,  therefore,  is  only  what 
might  be  expected.  British  Museum  has  five  specimens  from  this 
island,  collected  by  Dr.  John  Anderson,  and  our  museum  has  also  three 
Hokkaido  specimens  collected  by  Dr.  S.  Nozawa  near  Sapporo.  In 
the  St.  Petersburg  Museum  there  is  a  specimen  from  Nemuro,  collected 
by  Grigoriew. 

For  the  possible  occurence  of  R.  japonica  in  Yezo  see  under  the 
latter  species.  Here  I  may  emphasize  only  the  fact  that  the  speci- 
mens there  alluded  to  certainly  belong  to  this  species  and  not  to 
R.  temporariaj  and  the  only  question  is  whether  the  locality  is  correctly 
given  or  not. 

List  of  specimens  of  Rana  temporaria. 


Museum, 

1        No. 

Sex. 

Locality. 

\    When  col- 
lected. 

By  whom  c«»l 
lccted. 

U.8.N.M 

Do 

Do 

Brit.  Mus 

Do 

Do..   ..... 

23438 
23439 
..            23440 
..'  8fi.6.30. 18  ' 

19 
J                 20 

Female . . . 

do.... 

do.  a.. 





Sapporo, 

do.. 

do... 

Yezo 

do... 

.  do 

Yezo 

1  S.  Nozawa. 

Do. 

Do. 
.   J.  Anderson. 

Do. 

Do. 

Do 

.:<          21 
.1           ,; 

do.. 

J          Do. 

Do 

do.. 

Do. 

i 

o  Description  and  flgs.,  p.  114. 

RANA  TSUSHIMENSIS,a  new  species. 

Diagnosis. — Rana  temporaria  group;  vomerine  teeth  behind  level 
of  choanae;  snout  short,  the  distance  from  orbit  to  tip  of  snout  not 
greater  than  width  between  black  stripes  at  anterior  border  of  orbit; 
tibio-tarsal  articulation  reaching  beyond  eye  or  tip  of  snout;  distance 
between  dorso-lateral  glandular  folds  contained  five  or  six  times  in 

°  Signifying  from  Tsushima,  in  the  Straits  of  Korea,  between  the  south  end  of  Korea 
and  Kiusiu,  Japan. 
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length  from  snout  to  vent;  inner  metatarsal  tubercle  oval,  less  than 
one-half  its  distance'  from  tip  of  inner  toe;  first  finger  extending 
beyond  second ;  tibia  shorter  than  fore  limb ;  tympanum  about  one- 
half  the  diameter  of  eye,  from  which  it  is  separated  by  about  one-half 
its  own  diameter;  distance  between  nostrils  considerably  greater 
than  interorbital  width;  webs  between  toes  deeply  excised,  three 
terminal  phalanges  of  fourth  toe  being  free. 

Type.— U.S.N.M.  No.  17519;  Tsushima;  May,  1885;  P.  L.  Jouy, 
collector. 

Habitat — Tsushima,  Japan. 

This  new  species  is  probably  nearest  related  to  Rana  amurensis. 
It  shares  with  it  the  short,  rounded  snout,  and  the  deeply  excised  webs, 
but  the  inner  metatarsal  tubercle  is  considerably  stronger  and  larger. 


95 


97 


Fios.  94-98.— Rana  tsushwensis.    1J  X  nat.  size.    94,  top  or  head;  95,  side  op  read;  96.  open 

MOUTH;  97,  UNDERSIDE  OF  HAND;  98,  UNDERSIDE  OF  FOOT.      No.  17519,  U.8.N.M. 

In  this  respect  it  agrees  with  R.  temporariay  but  has  more  deeply 
excised  webs,  narrower  interorbital  space,  narrower  dorso-lateral 
folds,  and  slightly  longer  legs,  being  on  the  whole  of  slenderer  build. 
From  R.  japonica  it  differs  by  its  short,  rounded  snout  and  its  much 
shorter  hind  foot.  The  vomerine  teeth  are  decidedly  further  back 
than  in  R.  temporaria  and  japonica  though  not  quite  so  far  as  in 
R.  amurensis. 

Description  of  type-specimen  (figs.  94-98). — Vomerine  teeth  in 
two  oblique  groups  their  anterior  border  on  a  line  with  the  posterior 
border  of  the  choanae;  snout  short,  the  distance  from  orbit  to  tip  of 
snout  equals  the  width  between  the  black  stripes  at  anterior  border  of 
orbit;  nostrils  half-way  between  eye  and  tip  of  snout,  their  mutual 
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distance  being  much  greater  than  their  distance  from  the  eye  or  than 
the  interorbital  space,  which  is  narrower  than  upper  eyelid ;  vertical 
diameter  of  tympanum  greater  than  horizontal,  a  trifle  more  than  one- 
half  the  diameter  of  eye,  and  more  than  twice  the  distance  of  tym- 
panum from  eye;  first  finger  slightly  extending  beyond  second ;  webs 
of  toes  deeply  excised,  barely  reaching  the  middle  of  basal  phalanx  of 
fourth  toe;  inner  metatarsal  tubercle  oval,  projecting,  slightly  shorter 
than  its  distance  from  subarticular  tubercle  of  first  toe;  a  strong 
conical  outer  metatarsal  tubercle;  subarticular  tubercles  strongly 
developed;  tibio-tarsal  articulation  of  "extended  hind  leg  reaches 
almost  to  the  nostril;  tibia  one-half  the  total  length;  heels  overlap- 
ping by  the  width  of  the  interorbital  space;  skin  above  with  numer- 
ous small  scattered  granules,  those  on  the  sides  larger;  dorso-lateral 
glandular  folds  very  narrow  and  sharply  defined,  their  shortest  dis- 
tance being  contained  about  five  times  in  the  total  length;  lower 
surface  smooth  except  the  proximal  half  of  the  posterior  aspect  of  the 
femur  which  is  granular.  Color  (in  alchol)  above  uniform  pale  drab, 
with  a  few  minute  dusky  spots  on  the  back;  the  brown  stripe  from 
tip  of  snout  to  eye,  very  narrow,  and  the  tympanic  dark  patch  rather 
pale  and  ill-defined  between  eye  and  tympanum;  humeral  stripe 
and  crossbars  on  limbs  obscure;  underside  uniform  whitish. 

Dimensions. 

mm. 

Total  length,  Bnout  to  vent 52 

Width  of  head 16.5 

Fore  limb 30 

Hind  limb,  tip  of  longest  toe  to  vent 83 

Tibia 26 

The  male  (U.S.N.M.  No.  17520;  Tsushima;  May,  1885;  P.  L.  Jouy, 
collector)  is  smaller  (total  length  37  mm.),  with  relatively  longer  tibia 
(20  mm.).  The  snout  is  somewhat  shorter,  with  the  nostrils  nearer 
to  the  tip  than  to  the  eye;  tympanum  slightly  larger  and  nearer  the 
eye;  first  finger  has  the  swollen  pad  set  with  asperities,  character- 
istic of  the  breeding  male;  webs  less  excised,  reaching  to  the  anterior 
third  of  the  basal  phalanx  of  fourth  toe;  outer  metatarsal  tubercle 
barely  indicated;  tibio-tarsal  articulation  reaching  tip  of  snout,  over- 
lapping by  more  than  interorbital  space;  shortest  distance  between 
dorso-lateral  folds  one-sixth  the  total  length;  lower  back  and  sides 
with  numerous  small,  white-tipped,  pointed  tubercles,  and  in  addition 
on  sides  large  glandular  warts.  Color  like  the  female,  but  canthal 
stripe  and  ear-patch  darker  and  better  defined;  underside  densely 
sprinkled  with  minute  brown  dots. 

Remarks. — Most  of  the  differences  between  the  two  specimens  as 
pointed  out  here  are  sexual,  the  relative  shorter  body,  the  pad  on  the 
first  finger,  the  greater  extent  of  the  webs  indicating  the  male.     The 
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most  notable  difference,  however,  is  the  presence  of  the  strongly 
developed  outer  metatarsal  tubercle  in  the  female  specimen. 

There  are  a  number  of  specimens  from  Tsushima,  in  British  Museum, 
collected  by  Hoist,  and  in  1898  I  was  given  the  privilege  of  examining 
them,  but  I  find  no  reference  to  the  presence  of  an  outer  metatarsal 
tubercle,  which  may  therefore  be  regarded  as  problematical.  These 
specimens  were  referred  partly  to  R.  japonica  and  partly  to  R.  mar- 
term.  My  own  examination  led  me  to  the  conclusion  that  they 
belong  to  one  species  only,  as  I  could  not  correlate  any  two  of  the 
various  differences.  They  were  all  short-snouted,  with  deeply  incised 
webs  and  narrow  dorso-lateral  folds. 

Habitat — Only  known  from  Tsushima,  in  the  channel  between 
Japan  and  Corea,  where  specimens  were  collected  by  P.  L.  Jouy,  in 
May,  1885,  and  later  by  P.  A.  Hoist. 


List  of  specimens  of  Rana  tsushimensis. 

Museum. 

No. 

Sex. 

Female'.. 
Male  6 

Locality. 

When 
collected. 

By  whom  collected. 

I'.S.NMi 

17519 
17520 

Tsushima,  Japan 

May,      1885 
do 

P.  L.  Jouy. 

Do 

do :. 

Do. 

Brit.  Mus. 

do 

P.  A.  Hoist. 

1 

«  Type;  description,  p.  117;  figs.  94-98. 


b  Description,  p.  118. 
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RANA  AMURENSISo  Boulenger. 

Plate  XI,  figs.  2-3. 

1853.  ?  Rana  temporaria  Middendorff,  Sibir.  Reise,  II,  n,  Pt.  1,  p.  247,  pi. 
xxvi,  fig.  3  a-c  (Eastern  Siberia). 

1886.  Rana  amurensis  Boulenger,  Bull.  Soc.  Zool.  France,  1886,  p.  598;  author's 
separate  (p.  4)  (type-locality,  Kazakevitch,  Amur  Province;  type,  Berlin 
Mus.  No.  9864);  -Ann.  Mag.  Nat.  Hist.  (6),V,  Feb.,  1890,  p.  140,  pi.  ix,  fig.  1  b 
(Lake  Khanka,  Doerries,  collector;  Chemulpo,  Korea);  Proc.  Zool.  Soc. 
London,  1890,  p.  324. —  ?  Boettoer,  Ber.  Senckenberg.  Naturf.  Ges., 
1894,  p.  146  (Chinghai,  near  Ningpo,  China). — Bedriaoa,  Przewalski 
Reise,  Zool.,  Ill,  Pt.  1,  1899,  (p.  27).— Nikolski,  Zap.  Imp.  Akad.Nauk, 
S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  369  (Kuku-Nor,  Tibet). 

Rana  amurensis  seems  to  be  closely  related  to  true  R.  temporaria, 
being  round-snouted  and  short-legged.  It  differs,  however,  in  the 
more  posterior  position  of  the  vomerine  teeth  which  are  almost  entirely 
behind  the  level  of  the  choanae  and,  apparently,  in  having  the  inter- 
orbital  space  narrower.  The  inner  metatarsal  tubercle  is  also  unusu- 
ally weak.  As  the  two  forms  occur  in  the  same  locality,  the  Berlin 
Museum  having  also  true  R.  temporaria  (No.  9865)  from  Kazake- 
vitch, whence  came  the  type  of  R.  amurensisy  there  seems  to  be  no 
doubt  as  to  the  specific  validity  of  the  latter. 

Having  no  specimen  at  command,  though  it  was  my  good  fortune 
to  be  allowed  to  examine  the  Ussuri  and  Korean  specimens  in  the  Brit- 

a  Signifying  from  Amurland.      &  Reproduced  in  this  work  on  Plate  XI ,  figs.  2-3. 
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ish  Museum,  I  print  herewith  a  translation  of  Boulenger's  original 
description. 

Original  description  of  type  specimen. — Adult  male;  Berlin  Museum, 
No.  9864;  Kazakevitch,  Amur  Province.     Vomerine  teeth  in  two  oval 
groups  forming  a  chevron  behind  the  opening  of  the  inner  nares ;  head 
rather  depressed,  as  long  as  broad,  or  a  little  longer- than  broad;  snout 
long  and  rounded,  projecting  but  little  beyond  the  lip;  loreal  region 
rather  abruptly  bent;  nostril  halfway  between  the  end  of  the  snout 
and  the  anterior  corner  of  the  eye;  width  of  interorbital  space  equal- 
ing that  of  the  upper  eyelid;  tympanum  measuring  two-thirds  the 
diameter  of  the  eye,  separated  from  the  latter  by  a  space  equal  to  one- 
half  of  its  diameter;  first  finger  not  extending  beyond  the  second 
when  placed  alongside  of  it;  tibio-tarsal  articulation  reaching  eye 
when  the  hind  limb  is  carried  forward;  tibia  much  shorter  than  the 
fore  limb;  inner  metatarsal  tubercle  small,  oval,  blunt;  no  outer 
tubercle;  subarticular  digital  tubercles  small;  toes  scarcely  two-thirds 
webbed;  back  smooth;  flanks,  lower  abdomen,  and  posterior  aspect 
of  the  femurs  with  very  large  granulations;  dorso-lateral  folds  nar- 
row and  but  little  prominent.     Grayish  brown  above  with  the  ordi- 
nary black  spots;  a  blackish  band  bordered  below  by  whitish  along 
the  lip,  as  in  R.  arvalis;   a  pale  vertebral  band  rather  indistinct; 
humeral  spot  very  elongated;  lower  parts  spotted  with  grayish.  Male 
without  vocal  sacs. 

Dimensions. 

mm. 

From  snout  to  vent 55 

Length  of  head 18 

Width  of  head 17 

Diameter  of  eye 5. 5 

Interorbital  space 3 

Anterior  corner  of  eye  to  nostril 3. 5 

Anterior  corner  of  eye  to  tip  of  snout 7. 5 

Diameter  of  tympanum 3.  5 

Posterior  border  of  eye  to  anterior  border  of  t  ympanum 1.5 

Fore  limb 34 

Hind  limb 90 

Tibia 28 

Inner  toe 7 

Inner  metatarsal  tubercle a  1. 5 

The  changes  in  the  description  made  by  him  upon  the  examination 
of  nine  specimens  from  Lake  Khanka,  are  chiefly  verbal  and  quali- 
fying, the  most  important  being  the  "  interorbital  space  a  little  nar- 
rower than  the  upper  eyelid,' '  an  observation  which  I  can  corroborate 
from  my  own  inspection  of  the  same  material  in  1898.  He  also  adds 
that  the  male  is  provided  with  black  nuptial  excrescenses  on  the 
thumb. 

oBoulenger,  Bull.  Soc.  Zool.  France,  1886,  p.  598. 
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Habitat. — Originally  described  from  two  specimens  collected  at 
Kazakevitch,  not  far  from  Khabarovka,  a  little  above  the  junction  of 
the  Ussuri  River  with  the  Amur,  this  species  has  since  been  recorded 
from  Lake  Khanka  and  from  Chemulpo,  Korea.  In  the  Hamburg 
Museum  there  are  two  specimens  from  Nikolayevsk,  Amurland,  col- 
lected by  Dieckmann  in  1894  (Nos.  873,  875). 

Whether  the  grown  specimens  which  Boettger  (Ber.  Senckenberg. 
Naturf.  Ges.,  1894,  pp.  146-147)  records  from  Chinhai,  near  Ningpo, 
China,  under  the  name  Rana  amurensis  really  belong  here  is  rather 
doubtful,  as  he  himself  does  not  seem  to,be  quite  satisfied  with  their 
identity. 

Nikolski  has  recently  (1905)  identified  seven  specimens  in  the  St. 
Petersburg  Museum  collected  at  Lake  Kuku-Nor,  northeastern  Tibet, 
by  Przevalski  and  Grum-Grzymailo  as  belonging  to  this  species. 

List  of  specimens  of  Rana  amurensis. 


\ 

Maseum.           No. 

Sex  and 
age. 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected 

Brit.  Mus (a) 

Lake  Khanka,  Amurland 

Doerries. 

1 

1 

a  Nine  specimens. 

RANA  IJIMiB"  Stejneger. 

1901.  Buergeria  ijimx  StejnEger,  Proc.  Biol.  Soc.  Washington,  XIV,  Doc.  12, 
1901,  p.  190  (type-locality,  Okinawa  shima;  type,  Sci.  Coll.  Mus.,  Tokyo, 
No.  19  (914)). 

The  outward  conformation  of  the  terminal  digital  joint  of  this 
species  led  me  to  refer  it  to  Polypedates  (or  Buergeria).  I  have  since 
examined  more  closely  into  the  matter  and  can  find  no  interpolated 
bone,  so  that  its  proper  place  seems  to  be  in  the  genus  Rana. 

The  exact  nature  of  the  dorso-lateral  gland  in  the  unique  type 
specimen  is  doubtful.  The  specimen  is  somewhat  soft  and  the  light- 
colored  dorso-lateral  lines  appear  to  be  glandular  and  somewhat 
raised,  but  whether  we  have  to  do  with  a  continuous  fold  or  only  a 
series  of  longitudinal  glands  is  not  certain,  although  the  former  con- 
dition is  more  probable. 

Description. — Adult. — Science  College  Museum,  Tokyo,  No.  19  (914) ; 
Tanebimura,  Okinawa  shima,  Riu  Kiu  (figs.  99-103).  Vomerine  teeth 
in  two  slightly  oblique  series  on  a  line  through  the  posterior  border 
of  the  choanae  and  about  equidistant  from  the  latter  and  from  each 
other;  tongue  without  free,  conical  papilla;  snout  somewhat  pro- 
jecting, the  nostrils  much  nearer  the  tip  of  the  snout  than  the  eyes 
and  nearly  vertical  over  the  tip  of  the  mandible;   interorbital  space 

a  Named  in  honor  of  Dr.  Isao  Ijima,  professor  of  zoology  in  the  Imperial  University, 
Tokyo. 
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slightly 'narrower  than  the  upper  eyelids;  canthus  rostralis  rather 
abruptly  bent;  lores  concave;  tympanum  one-half  the  diameter  of 
the  eye;  fingers  free,  first  extending  slightly  beyond  second;  disks 
distinct,  but  small,  on  third  and  fourth  finger  largest,  less  than  half 
the  diameter  of  tympanum;  toes  moderately  webbed,  the  two  ter- 
minal phalanges  of  fourth  toe  being  free  and  the  excision  reaching 
to  the  terminal  third  of  the  basal  phalanx  of  that  toe;  disks  well 
developed  but  small,  slightly  smaller  than  those  of  the  fingers;  sub- 
articular  tubercles  very  prominent;  inner  metatarsal  tubercle  oval, 
not  prominent,  email,  contained  about  two  and  a  half  times  in  length 


100 


Figs.  99-103— Ran  a  mvx.    Nat.  size.    99,  top  of  head;  100,  side  of  head;  101,  open  mouth;  102. 

UNDERSIDE  OF  HAND;   103,  UNDERSIDE  OF  FOOT.      No.  19  (914)  SCI.  COLL.  TOKYO. 

of  first  toe,  measured  from  the  anterior  border  of  the  tubercle;  a 
distinct  outer  metatarsal  tubercle  at  the  base  of  fourth  toe;  no  outer 
dermal  fringe  on  fifth  toe,  nor  a  tarsal  fold;  tibio-tarsal  articulations 
r<*ach  considerably  beyond  tip  of  snout  when  hind  legs  are  stretched 
forward,  and  overlap  by  as  much  as  the  length  of  the  snout  when 
folded  legs  are  placed  at  right  angles  to  axis  of  body;  tibia  more  than 
one-half  the  total  length  of  head  and  body;  skin  above  obscurely 
shagreened,  with  a  few  scattered  pustules  on  the  back  and  numerous 
ones  on  the  flanks;  sides  of  face  and  neck  and  upper  side  of  tibia 
with  numerous  white-tipped,  pointed  asperities,  which  also  stud  the 
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tympanum  like  a  string  of  pearls,  as  well  as  three  large  glandular 
warts  behind  the  corner  of  the  mouth;  from  the  posterior  angle  of 
the  eye  a  somewhat  indistinct  dorso-lateral  fold,  which  on  the  shoulder 
seems  broken  up  into  a  series  of  shorter  longitudinal  glands;  under- 
side smooth,  except  posterior  aspect  of  femur T  which  is  granular. 
Color  (in  alcohol)  dark  chocolate  brown,  apparently  nearly  uniform, 
the  dorso-lateral  folds  and  upper  side  of  limbs  paler,  more  cinna- 
mon; a  whitish  line  under  eye  and  on  posterior  part  of  upper  lip, 
which  is  mottled  with  brown  along  the  edge;  flanks  pale  brownish, 
with  irregular  blackish  spots;  legs  cross-barred  with  dark  brown  and 
upper  posterior  aspect  of  femur  mottled  with  the  same  color;  under- 
side whitish,  with  very  faint  brown  mottlings  on  throat,  chest,  and 

hind  legs. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent 68 

Width  of  head 23 

Distance  between  nostrils 7 

Distance  between  nostril  and  eye 5 

Diameter  of  eye 9 

Diameter  of  tympanum 4. 5 

Interorbital  space 5 

Fore  leg 44 

Largest  finger  disk 2 

Hind  leg,  vent  to  tip  of  longest  toe 118 

Tibia 38 

Inner  metatarsal  tubercle 2. 25 

Habitat. — Thus  far  this  species  is  only  known  from  Okinawa  shima, 
where  the  type  specimen  was  collected. 

List  of  specimens  of  Rana  ijimar. 


Museum 


Locality 


Tanabimura,  Okinawa  shi- 
ma. 


By  whom  collected. 


« Type;  description,  p.  121;  flgs.  99-103. 

RANA  RUGOSA  «  Schlegel. 

Plate  X,  figs.  2-4. 

1838.  Rana  rugosa  Schlegel,  Fauna  Japon.,  Rept.,  p.  110,  Sauri  et  Batr.,  pi.  in, 
figs.  3,  4o  (type-locality,  Japan,  probably  Nagasaki;  types,  Leiden  Mu- 
seum No.  2064;  von  Siebold,  collector). — Dumeril  and  Bibron,  Erp£t. 
G6n.,  VIII,  1841,  p.  368  (Japan).— Guenther,  Cat.  Batr.  Sal.  Brit.  Mus., 
1858,  p.  11  (Japan). — Bleeker,  Natuurk.Tijdschr.  Nederland  Indie,  XVI, 
1858,  p.  204  (Japan).— Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  499  (part: 
Simoda).— Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  Ill  (Yo- 
kohama); 1876,  p.  384  ( Nagasaki).— Camerano,  Atti.  Accad.  Torino,  XIV, 


a  Latin,  signifying  wrinkled.      &  Reproduced  in  this  work  on  Plate  X,  figs.  2-4. 
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Pt.  5,  Apr.  1879,  p.  868  (Tokyo,  Yokohama).— Hilgendorf,  Sitz.  Ber.  Gee. 
Naturf.  Fr.  Berlin,  1880,  p.  119  (Yokohama;  HakoneMte.).— Boulenqer, 
Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  35  (Japan).— Okada,  Cat.  Vert.  Jap., 
1891,  p.  67  (Tokyo;  Suwo).— Fritze,  Mitth.  Deutech.  Gee.  Ost-Asiens,  V, 
1891,  p.  239  (Yezo).— Boettger,  Kat.  Batr.  Mus.  Senckenberg.,  1892,  p.  4 
(Hakone  Lake;  Nikko;  Yokohama). — Ikada,  Annot.  Zool.  Japon.,  I, 
Pt.  3,  Aug.  1897,  p.  114  (breeding  season). 

HalloweJFs  R.  rugosa a  belongs  only  partly  to  this  species,  being 
evidently  composed  of  two  species.  The  small  ones  "marked  13 
in  the  catalogue  .  .  .  found  along  the  mountain  streams  at 
Simoda,  Japan,  May,  1855,"  which  he  describes  as  "presenting  the 
conical  pustulations  upon  the  longitudinal  elevations  upon  the  back," 
are  in  all  probability  true  R.  rugosa ,b  but  the  others  from  "Ousima," 
and  the  two  larger  ones  from  Simoda,  of  which  the  last-mentioned 
ones  are  in  our  collection  (U.S.M.M.  No.  7415)  belong  to  R.  nigro- 
maculata.  This  blunder  of  HallowelFs  is  the  more  remarkable,  as 
R.  rugosa  is  one  of  the  most  easily  recognized  species,  because  of  its 


Figs.  104-106.— Rana  rugosa.    \\  x  nat.  size.    104,  top  or  head;  106,  side  of  head;  106,  open  mouth. 

No.  23543,  U.S.N.M. 

excessive  roughness,  which  makes  it  appear  more  like  a  toad  than  a 
frog.     The  hollow  snout  is  also  quite  characteristic. 

Description. — Adult  female;  U.S.N.M.  No.  23543;  Yokohama, 
Hondo;  September,  1896;  L.  Stejneger,  collector  (figs.  104-106). 
Vomerine  teeth  in  two  small  groups,  their  anterior  border  on  a  line 
through  the  center  of  the  choanse  -and  more  distant  from  the  latter 
than  from  each  other;  nostrils  much  nearer  the  tip  of  snout  than  the 
eye;  snout  and  lores  concave,  the  can  thus  rostralis  forming  a  ridge 
separating  the  two  concavities;  interorbital  space  less  than  width  of 
upper  eyelid;  tympanum  nearly  circular,  fully  three-fourths  the 
diameter  of  the  eye  distant  from  the  latter  less  than  one-half  its  own 
diameter;  fingers  not  tapering,  rounded  at  end,  first  somewhat 
opposable  and  longer  than  second,  with  a  small  swollen  pad  at  the 
base;  webs  of  toes  full,  the  excision  opposite  the  distal  end  of  the  first 
phalanx  of  fourth  toe;  inner  metatarsal  tubercle  small  and  rather 


oProo.  Phila.  Acad.,  I860,  p.  499. 

b  They  are  not  in  the  U.  S.  National  Museum. 
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weak;  a  weak  outer  metatarsal  tubercle;  subarticular  tubercles 
rather  weak,  thp  distal  one  triangular,  with  the  base  forward;  a 
decided  tarsal  fold;  tibio-tarsal  articulations  reach  center  of  tym- 
panum when  hind  legs  are  carried  forward,  and  do  not  overlap  when 
legs  are  bent  at  right  angles  to  axis  of  body;  tibia  less  than  one-half 
the  total  length;  skin  above  and  on  sides  densely  granular,  with 
prominent  tubercles  in  addition  to  a  number  of  irregular  series  of 
short  longitudinal  ridges,  which  are  largest  on  the  middle  of  the  back, 
smallest  on  the  head,  all  these  ridges  tubercular  like  the  rest  of  the 
skin;  upper  eyelids  coarsely  tubercular,  as  also  the  loreal  region; 
even  the  tympanum  is  studded  with  smaller  tubercles;  no  dorso- 
lateral fold;  a  number  of  prominent  tubercular  glands  behind  tym- 
panum; underside  smooth,  but  transversely  creased,  throat  and 
posterior  aspect  of  femurs  very  coarsely  granular.  Color  (in  alcohol) 
dark  brownish  olive,  with  obscure  dusky  spots  and  dark  cross  bands 
on  legs;  underneath  pale,  uniformly  and  densely  mottled  with  dusky. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent 56 

Width  of  head 22.5 

Fore  leg 30 

Hind  leg,  vent  to  tip  of  longest  toe 83 

Tibia ; 25 

The  adult  male  in  the  breeding  season  (U.S.N.M.  No.  34436;  Mount 
Fuji,  Hondo;  May,  1898)  is  smaller,  with  relatively  shorter  body, 
somewhat  fuller  webs,  and  a  large  swelling  at  the  base  of  the  first 
finger  covered  with  asperities,  though  not  so  large  as  in  the  species 
previously  described. 

There  are  no  vocal  sacs,  internal  or  external.  Boulengera  aays: 
"Male  with  external  vocal  vesicles,"  but  as  there  were  then  no  male 
specimens  in  the  British  Museum  he  probably  had  this  information 
from  Hallowell,  who  attributes  large  vocal  vesicles  to  this  species.  As 
I  have  already  shown,  the  specimens  with  such,  which  Hallowell  took 
for  R.  rugosa,  were  in  reality  R.  nigrvmaculata. 

Variation. — On  the  whole,  this  species  is  very  uniform,  the  greater 
or  lesser  distinctness  of  the  blackish  markings  mostly  due  to  a  vary- 
ing shade  of  the  ground  color  being  the  chief  source  of  variation. 
Hilgendorf  mentions  that  one  of  his  specimens  (Berlin  Mus.  No.  4312) 
lacks  the  vomerine  teeth. 

,  Habitat. — This  very  distinct  species  appears  to  be  confined  to  Japan 
proper,6  i.  e.,  to  the  islands  of  Hondo,  Kiusiu,  and  Shikoku.     Doctor 

*Cat.  Batr.  Sal.  Brit.  Mus.,  p.  35. 

&  Von  Martens  (Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1876,  p.  384)  has  recorded  it  from 
Hongkong,  China.  The  identification,  which  seems  to  be  by  Peters,  is  probably  correct, 
but  the  locality  is  most  likely  erroneous.  Hallowell  records  two  specimens  from 
Ooshima,  but  they  were  probably  Rana  nigr&maculata,  like  the  male  specimens  from 
Simoda,  which  he  also  identified  as  R.  rugosa. 
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Fritzp  is  responsible  for  the  statement  that  it  is  common  in  Yezo,  but 
as  he  is  the  only  writer  who  records  it  from  that  island  it  may  be 
well  to  await  the  arrival  of  undoubted  Yezo  specimens.  I  am  not 
aware  that  it  has  been  found  on  Tsushima  nor  in  Korea  or  any  of  the 
Riukiu  islands. 

The  following  definite  localities  from  where  we  have  reliable  records  or 
have  seen  specimens  may  be  mentioned :  Mountain  streams  at  Simoda 
(Hallowell);  mountains  of  Hakone  (Hilgendorf ) ;  Hakone  Lake  and 
Nikko  (Boettger) ;  Yokohama  (von  Martens;  Hilgendorf;  Camerano; 
Boettger;  Stejneger);  Tokyo  (Camerano);  Mount  Fuji  (Owston); 
Kobe  and  Enoshima  (Brit.  Mus.);  Seta,  near  south  end  of  Lake 
Biwa,  Province  of  Omi,  collected  by  Dr.  T.  Lenz  (Hamburg  Mus. 
No.  1052);  Province  of  Suwo,  Hondo  (Okada);  Nagasaki  (Dr.  E.  A. 
Mearns;  von  Martens).  Dr.  Hugh  M.  Smith  obtained  specimens  at 
Koriyama,  Kiusiu,  and  Kochi,  Shikoku;  also  at  Nara,  Province  of 
Yamato,  Hondo. 

The  types  in  the  Leiden  Museum,  which  were  collected  by  von 
Siebold,  are  only  inscribed  "  Japon." 


List  of  specimens 

of  Rana  rugosa. 

U.S. 
N.M. 

No. 

Sex  and  age. 

Locality. 

When 
collected. 

- 

E. 

L. 

H 
A. 

whom  collected. 

11335 

Japan 

do 

1 

1878 
1878 
1878 

1878 
1878 

S.  Morse. 

11337 

Do. 

11338 

do..... 

Do. 

11339 

do..... 

Do. 

H340 

do 

Do. 

22190 

do 

(?) 

22191 

do 

(?) 

Stejneger. 
Do. 

23543' 
23544 

Female  a 

Adult 

Yokohama, 
do 

Hondo 

Sept., 

do. 

do. 

do. 

1896 

1903 
1903 
,1903 

,1903 

1898 

...... 

:::: 

23545 

do 

do 

Do. 

23546 

do 

do 

Do. 

23547 

.....do 

....do 

do. 

do. 

Do. 

23587 

do 

do 

Do. 

26044 

do 

do 

ito,  Hondo 

Yamato,  Hondo.. 

,  Shikoka 

Hondo 

do. 

'  Apr.  26 

do. 

May   11 

I do. 

'  May 

1 do. 

j do. 

do. 

do. 

' do. 

1         do 

Do. 

31801 
31802 

Female 

do 

Nara,  Yame 
do 

M.  Smith. 
Do. 

31813 
31814 

do 

do 

Koriyama. 
do 

Do. 
Do. 

31930 
31932 

do 

do 

Kochi,  Toza 
do 

Do. 
Do. 

34433 
34434 
34435 
34436 
34437 
34438 

do 

do 

do 

Male* 

Female 

Male 

Mount  Fuji 

do 

do 

do 

do 

do 

Owston. 
Do. 
Do. 
Do. 
Do. 
Do. 

34439 

.do 

.  .do 

Do. 

34440 

do 

do 

do. 

Do. 

34441 

Female 

do 

do. 

Do. 

a  Description,  p.  124,  figs.  104-106. 


b  Description,  p.  125. 
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U.S. 

N.M. 

No. 

Sex  and  age. 

Locality. 

When 
collected. 

By  whom  collected. 

34442  .   Female 

Mount  Fuji,  Hondo 

May,       1898 
do 

A.  Owston. 

34443 
34444 
34445 
34446 
34447 

do 

do 

Do. 

do 

do 

do 

Do. 

VIaIp 

do 

do 

Do. 

Female 

do 

do 

Do. 

i  TTflJfirmwn 

do 

do 

Do. 

35275  )  Adult 

Nagasaki,  Kiusiu 

'  E.  A.  Mearns. 

35276 
35277 
35278 
35279 
35280 
35281 

do.. 

do 

1         Do. 

do 

.....do 

1 

Do. 

do 

do 

1         Do. 

do 

do 

1         Do. 

do 

..  ..do 

do 

Do. 

do 

1         Do. 

35282 

do 

do 

UaUgrown  . . 

Young 

do 

1         Do. 

35283 

do 

1 

Do. 

35284 

do 

i         Do. 

35285 

do 

Do. 

35286 

.....do 

1         Do. 

• 

1 

RANA  LIMNOCHARIS  a  Wiegmann. 

1835.  Rana  limnocharis  Weigmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt.  1, 
p.  255  (no  type-locality;  apparently  based  on  specimens  in  tne  Leiden 
Museum  from  Java,  collected  and  named  by  H.  Boie). — Boulenoer, 
Fauna  Brit.  India,  Rept.,  1890,  p.  450  (China  and  southern  Japan  to  India 
and  Malay  Archipelago).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865; 
author'B  separate,  p.  16  (Okinawa  shima). — Boettger,  Offenbach.  Ver. 
Naturk.  33-36  Ber.,  1895,  p.  103  ("Ohoshima  or  Okinawa").— Stejneoer, 
Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  217  (Taipa  and  Giilan,  For- 
mosa; Botel  Tobago  II. ;  Pescadores  lis. 

1835.  Rana  gracilis  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt.  1, 
p.  257  (type-locality,  Cape  Syng-more,  China;  Meyen,  collector)  (not 
of  Gravenhorst,  1829).— Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  505 
(Whampoa,  China). — Guenther,  Rept.  Brit.  India,  1864,  p.  409(Ningpo; 
Hongkong;  Riu  Kiu;  Himalayas;  Siam;  Madras). — Martens,  Preuss. 
Exped.  Ost-Asien,  Zool.,  1, 1876,  p.  383  (Tamsui,  Formosa). — Boulenger, 
Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  28  (East  Indies;  Chusan,  Ningpo, 
Shanghai,  Szechuen,  Hongkong,  Hainan,  China;  Formosa;  Riu  Kiu);  Proc. 
Zool.  Soc.  London,  1887,  p.  149  (Riu  Kiu,  Pryer,  coll.).— Boettger,  Offen- 
bach. Ver.  Naturk.  24-25  Ber.,  1885,  p.  159  (Japan).— Okada,  Cat.  Vert. 
Japan,  1891,  p.  67  (Okinawa shima). — Brown,  Proc.  Phila.  Acad.,  1902, 
June  11,  p.  185  (Riu  Kiu,  probably  Okinawa  shima,  Furness  and  Hiller, 
coll.,  1896). 

1858.  Ranavittigera  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus., p.  9  (Ningpo;  Hongkong; 
Riu  Kiu;  Ceylon;  India;  Java)  (not  of  Wiegmann,  1835). — Martens, 
Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  163  (Tamsui,  Formosa). 

Several  names  based  on  Indian  specimens  and  usually  referred  to 
this  species  are  omitted  from  this  synonymy. 

a  From  \invn,  swamp,  pond;  x<xpl$i  grace,  one  of  the  Graces. 
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Boulenger*  regards  this  species  as  closely  allied  to  R.  tigerina, 
differing  in  smaller  size,  half-webbed  toes,  slight  development  of  the 
fringe  on  the  fifth  toe  and  usually  in  the  presence  of  a  small  outer 
metatarsal  tubercle.  One  of  the  chief  differences  I  find,  however,  is 
in  the  situation  of  the  vomerine  teeth.  In  R.  tigerina  they  are  ante- 
rior, approximated  very  closely  to  the  choanae,  while  in  R.  UmnocJiaris 
they  are  posterior  and  quite  distant  from  the  choan®,  their  distance 
from  the  latter  being  twice  as  great  as  their  distance  from  each  other. 

Description  (figs.  107-110).— Adult  female;  U.S.N.M.  No.  31798; 
Onomichi,  Prov.  Aki,  Hondo;  June  4,  1903;  Dr.  H.  M.  Smith,  col- 
lector. Vomerine  teeth  in  two  oblique  groups,  the  anterior  border 
of  which  is  on  a  line  with  the  posterior  border  of  the  choanse,  their 
distance  from  the  latter  twice  as  great  as  their  distance  from  each 
other  posteriorly;  nostrils  a  little  nearer  the  tip  of  the  snout  than  the 
eyes;  interorbital  space  about  two-thirds  the  width  of  upper  eyelid; 
snout  convex  in  cross-section,  canthus  rostralis  rounded;  tympanum 

108  109 


Figs.  107-110.— Rana  lim nocharis.    Nat.  size.    107,  top  or  head;  108,  bide  or  head;  io„,  und.  rmde 
or  hand;  110,  underside  or  toot.    No.  36501,  U.S.N.M. 

circular  about  one-half  the  diameter  of  the  eye,  its  distance  from  the 
latter  more  than  half  of  its  own  diameter;  fingers  slightly  tapering, 
rounded,  first  extending  much  beyond  second,  and  even  beyond 
fourth;  a  small  smooth  swelling  at  base  of  first  finger;  web  between 
toes  deeply  excised  to  the  middle  of  the  basal  phalanx  of  the  fourth 
toe;  inner  metatarsal  tubercle  strong,  oval,  longer  than  one-half  the 
first  toe ;  a  strong  conical  outer  metatarsal  tubercle ;  a  narrow  dermal 
fold  along  the  outer  side  of  fifth  toe;  a  fold  from  inner  metatarsal 
tubercle  halfway  up  the  tarsus;  tibio-tarsal  articulations  reach  the 
tympanum  when  hind  legs  are  stretched  forward,  and  only  touch, 
without  overlapping  when  legs  are  bent  at  right  angles  to  axis  of  body; 
skin  above  finely  shagreened,  with  numerous  narrow,  elongated 
glandular  ridges  which  become  shorter  on  the  sides;  no  dorso-lateral 
fold;  a  deep  crease  on  the  chest  in  front  of  each  arm  joining  another 
crease  which  runs  from  axilla  to  axilla  across  the  chest;  skin  under- 

<»Cat.  Batr.  Sal.  Brit.  Mus.,  p.  28,  and  Fauna  Brit.  India,  Kept.,  p.  450. 
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neath  nearly  smooth  becoming  coarsely  granular  posteriorly  on  the 
sides,  lower  belly  and  posterior  half  of  femurs.  Color  (in  alcohol) 
above  dark  reddish  gray,  with  numerous  irregular,  light-edged  dusky 
blotches;  a  dark  chevron  across  the  head  at  the  center  of  the  upper 
eyelids,  the  angle  pointing  backwards,  and  a  straight  dark  line  across 
the  head  at  the  anterior  corner  of  the  eyes;  a  narrow  dark  line  over 
canthus  rostralis  and  upper  part  of  tympanum;  several  broad  dark 
vertical  marks  on  the  upper  lip  and  crossing  to  the  lower,  one  near 
the  tip  of  the  snout,  one  below  the  nostrils,  two  below  the  eye;  some 
irregular  black  marks  on  white  ground  in  the  groin;  upper  poste- 
rior aspect  of  femur  marbled  black  and  white  in  strong  contrast ;  legs 
cross-barred;  underside  whitish,  throat  and  chest  densely  sprinkled 
with  dark  gray. 

Dimensions. 

mm. 

Total  length  of  snout  to  vent 51 

Width  of  head 18 

Fore  leg 22 

Hind  leg,  vent  to  tip  of  longest  toe 68 

Tibia 22 

The  adult  male  (U.S.N.M.  No.  23902;  Kumamoto,  province  of 
Higo,  Kiusiu)  is  smaller  (38  mm.),  but  does  not  seem  to  differ  mate- 
rially in  proportions;  the  first  finger  is  provided  with  copulatory 
asperities  which  cover  two  separate,  slightly  swollen  pads,  one  basally 
on  the  side  and  below,  the  other  distally  and  on  the  upper  side  of  the 
metacarpal,  no  asperities  on  the  phalanges;  the  excision  of  the  web 
is  not  quite  so  deep  as  in  the  female;  a  pair  of  external  vocal  sacs  on 
the  side  of  the  throat,  the  openings  being  behind  the  tongue  near  the 
corner  of  the  mouth.  A  broad  gray  band  across  the  throat  involving 
the  vocal  sacs.  A  very  narrow  white  line  on  the  upper  side  along  the 
whole  median  line  is  also  shown  in  this  specimen,  but  this  character 
is  not  sexual. 

Variation. — No  remarkable  variation  is  found  among  the  Japanese 
specimens  as  regards  structural  characters  or  proportions.  There  is 
some  difference  in  the  amount  of  roughness  of  the  skin  on  the  upper 
surface,  but  this  is  probably  due  to  some  extent,  at  least,  to  the 
different  state  of  preservation;  one  young  specimen  (No.  30744)  from 
Miyazaki,  Kiusiu,  is  so  rough,  however,  even  to  the  inclusion  of  the 
upper  eyelids,  that  it  might  easily  be  mistaken  for  R.  rugosa  were  it 
not  for  the  convex  snout,  the  narrow  interorbital  space,  deeply 
excised  webs,  etc.  In  color  there  is  greater  divergence,  though  in  the 
specimens  from  Japan  proper  this  is  chiefly  confined  to  the  presence 
of  a  narrow  median  white  line  on  the  back  in  a  few  specimens;  none 
of  them  have  the  wide  pale  median  line  found  in  some  Formosan 
specimens.  This  narrow  white  line  is  present  in  all  the  Ishigaki 
26485— No.  58—07 9 
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Island  specimens  before  me,  and  in  two  it  is  almost  as  broad  as  in 
those  from  Formosa.  In  the  latter  all  three  styles  of  coloration  are 
present,  irrespective  of  locality  or  sex. 

Habitat. — This  species  is  distributed  over  a  wide  area  in  southeast- 
ern Asia  from  Japan  and  China,  and  according  to  Boulenger  extend- 
ing throughout  India,  Ceylon,  and  Burma  to  the  Malay  peninsula 
and  archipelago,  ascending  to  an  altitude  of  7,000  feet  in  the  Hima- 
layas. Over  this  range  it  is  probably  represented  by  several  sub- 
species. 

It  is  the  commonest  species  of  frog  in  Formosa  and  adjacent 
islands.  Von  Martens  reported  it  from  Tamsui,  long  ago,  and  I 
have  recently  recorded  it  from  Taipa  and  Giilan,  where  this  species 
was  collected  by  Mr.  Tada  in  September  and  October,  1896.  Numer- 
ous species  collected  by  him  in  the  Pescadores  and  in  Botel  Tobago, 
April  and  May,  1897,  were  reported  upon  at  the  same  time. 

Its  occurrence  in  the  Riu  Kius  was  first  known  through  a  specimen 
in  British  Museum  presented  by  Mr.  A.  Collie.  It  was  obtained  later 
by  Pryer's  collectors,  and  Doctor  Fritze  found  it  very  common  on 
Okinawa  shima.  From  this  island  our  museum  also  possesses  a  speci- 
men (No.  36552)  obtained  from  the  Science  College  Museum  in 
Tokyo.  In  the  Hamburg  Museum  there  are  specimens  (Nos.  530-531) 
collected  by  Doctor  Warburg  in  Myako  shima  and  Iriomote  shima, 
while  the  U.  S.  National  Museum  has  a  large  series  from  Ishigaki 
shima,  all  of  the  Saki  shima  group. 

It  was  unknown  to  the  authors  of  Fauna  Japonica,  but  has  since 
been  attributed  to  Japan  in  a  general  way,  though  with  no  authentic 
specimens  or  definite  locality  to  prove  it.  We  have  now  in  the  U.  S. 
National  Museum  numerous  specimens  from  Kiusiu,  two  collected  at 
Kumamoto,  Province  of  Higo,  on  the  west  side,  and  one  from  Miyazaki, 
Province  of  Hiuga,  on  the  east  side.  Doctor  Smith  brought  us  two 
specimens  from  Yamagawa,  Satsuma,  and  five  from  Hondo,  viz,  one 
from  Onomichi,  in  Aki,  and  four  from  Koriyama,  in  Yamato.  Dr.  E.  A. 
Mearns  obtained  several  young  specimens  above  Nagasaki.  Dr.  O. 
Nordquist,  of  the  Vega  Expedition,  also  obtained  it  in  Nagasaki  during 
October,  1879,  and  at  Hirosami  on  the  19th  of  the  same  month  (Mus. 
Stockholm,  Nos.  1034-1035  and  158-165).  It  almost  looks  as  if  this 
species  is  extending  its  range  in  Japan  rapidly,  and  the  inquiry  seems 
legitimate  whether  it  may  not  owe  its  presence  in  Japan  proper  to  a 
comparatively  recent  introduction.  It  seems  almost  incredible  that 
von  Siebold  should  have  missed  this  species  et  Nagasaki,  if  it  had 
really  existed  there  during  the  time  of  his  residence  near  that  city. 
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Museum. 

No. 



22192 
22193 
23902 
23903 
30744 
31823 
31824 
31796 
31809 
31810 
31811 
31812 
34393 
34394 
34395 
34396 
34397 
34396 
34399 
34400 
34401 
34402 
34403 
34404 
34405 
34406 
34407 
34408 
34400 
34410 
34411 
34412 
34470 
34471 
35273 
35274 
36601 
36602 
36603 
36504 
36552 
26a-c 
25a-g 
27a-k 
28a-d 

Sex  and 
age. 

Adult 

do 

Locality. 

When 
collected. 

By  whom  collected 

or  from  whom. 

received. 

U.S.N.M 

Japan 

(?) 
(T) 
I.  Ijima. 
Do. 

Do 

do 

Do 

Do        .  .  ... 

Males 

Female... 

Young 

Female.. . 
do 

Kumamoto,  Higo,  Kiusiu.. 
do 

1884 
1884 

Do 

Miyazaki.  Kiusiu 

C.  A.  Clark. 

Do 

Do 

Yamagawa,Satsuma,Kiti8iu 
do 

June  14,1903 
do 

H.  M.  Smith. 
Do. 

Do 

Do 

Do 

Female  &.. 

Young 

do 

Onomichi,  Aid,  Hondo 

Koriyama,  Yamato,  Hondo . 
do 

June    4,1903 
1903 
1903 
1903 
1903 

Apr.,      1899 
do 

Do. 
Do. 
Do. 

Do .. 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

Do 

Male 

do 

Ishlgakishima,  RluKiu.... 
do 

A.  Owston. 
Do. 

Do 

do 

do 

do 

Do. 

Do 

Female... 
do.... 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

Male 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do.... 

Female... 

Male 

do.... 

do.... 

Female.. . 

do.... 

do.... 

Male 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

Young 

do.... 

Female  <". . 
(*) 
(') 
(f) 

Male? 

do 

do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
E.  A.  Mearns. 

Do. 
T.  Tada. 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

do 

do 

Do 

Northern  Formosa 

Mar.  -,1903 
do 

Do 

do 

Do 

Nagasaki,  Kiusiu 

Do 

do 

Do 

Taipa,  Formosa 

8ept.  -  -,  1896 
Oct.   —,1896 
May  -,1897 
Apr.  -,1897 

Do 

Do  

Oiilan,  Formosa 

Botel  Tobago  11 

Do. 
Do. 

Do 

Pescadores  lis 

Do. 

Do 

Okinawa  shima 

Sci.  Coll.,  Tokyo. 
T.  Tada. 

8cl.  Coll.,  Tokyo.. 
Do 

Taipa,  Formosa 

Oiilan,  Formosa 

Botel  Tobago  11 

Pescadores  lis 

Sept.  — ,  1896 
Oct.   —,1896 
May  -,1897 
Apr.  -,1897 

Do. 

Do 

Do. 

Do 

Do. 

19. 

figs.  107-110. 

a  Deecrlpt 
6  Descript 
*Scl.  Coll. 

on,  p.  15 
Ion,  p.  11 
No.  26, 

d  Sci.  Coll.  No.  25. 
t  Sci.  Coll.  No.  27. 

/Sci.  Coll 
9  Sci.  Coll 

.  No.  28. 
.  No.  A.  1. 
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RAN  A  SWINHOANAa  Boulenger. 

1903.  Rana  swinhoana  Boulenger,  Ann.  Mag.  Nat.  Hist.  (7),  XII,  Nov.,  1903, 
p.  566  (type-locality,  Bangkimtsing,  Formosa;  types,  Brit.  Mus.  Nos.  99. 
4.  24.  104-105;  J.  D.  La  Touchc,  collector). 

Description  of  types. —  Female.  Vomerine  teeth  in  two  oblique  series 
between  the  choanse;  head  much  depressed,  slightly  broader  than 
long;  snout  as  long  as  the  diameter,  of  the  orbit,  rounded;  can  thus 
rostralis  obtuse;  loreal  region  not  very  oblique,  concave;  nostril 
equally  distant  from  the  end  of  the  snout  and  from  the  eye;  interor- 
bital  space  as  broad  as  the  upper  eyelid ;  tympanum  distinct,  one-half 
to  three-fifths  the  diameter  of  the  eye;  fingers  moderate,  first  not 
extending  beyond  second;  toes  entirely  webbed;  tips  of  fingers  and 
toes  dilated  into  well-developed  disks,  which  are  much  smaller  than 
the  tympanum;  subarticular  tubercles  rather  small;  a  small,  oval 
inner  metatarsal  tubercle;  the  tibio-tarsal  articulation  reaches  the  tip 
of  the  snout;  skin  smooth,  granular  on  the  side;  no  dorsolateral  fold. 
Brown  above,  with  small  darker  spots;  a  dark  can  thai  streak  and  a 
dark  temporal  blotch;  a  whitish  streak  on  the  upper  lip;  limbs  with 
rather  indistinct  dark  crossbars;  lower  parts  white. 

Dimensions. — From  snout  to  vent  80  mm.  (Boulenger's  original 
description). 

Remarks. — Doctor  Boulenger  states  that  the  nearest  ally  to  this 
species  is  Rana  livida  Blyth  (=R  chloronota  Guenther),  the  range  of 
which  extends  from  Darjeeling,  in  the  Himalayas,  through  the  moun- 
tains of  Assam  and  Tenasserim  to  Hongkong. 

Habitat. — Thus  far  only  recorded  from  Bangkimtsing,  Formosa, 
where  the  types  were  collected  by  J.  D.  La  Touche. 

RANA  ISHIKAWiE  b  Stejneger. 

1901.  Buergeria  ishikawae  Stejneger,  Pioc.  Biol.  Soc.  Washington,  XIV,  Dec.  12, 
1901,  p.  190  (type-locality,  Okinawa  shima;  type,  Tokyo  Imp.  Mus. 
No.  30). 

The  outward  appearance  of  the  last  joint  of  fingers  and  toes  together 
with  the  large  disks  misled  me  into  believing  that  this  species  had  an 
interpolated  phalanx  between  the  regular  ultimate  and  the  penulti- 
mate ones,  but  dissection  has  failed  to  discover  such  a  bone,  so  that 
it  appears  safest  to  refer  it  to  the  genus  Rana. 

Description. — Adult;  Tokyo  Imperial  Museum,  No.  30;  Okinawa 
shima.  (Figs.  111-116.)  Vomerine  teeth  in  two  short  series  behind 
the  level  of  the  choanse;  flat  above,  blunt,  descending  vertically  at  the 
tip;  nostril  much  nearer  the  tip  of  snout  than  eye;  canthus  rostralis 

a  "  Named  in  memory  of  the  late  Robert  Swinhoe,  the  first  explorer  of  the  reptile 
fauna  of  Formosa."     See  p.  184. 

&  Named  in  honor  of  Prof.  C.  Ishikawa,  Imperial  University,  Tokyo,  director  of  the 
Department  of  Natural  History  of  the  Tokyo  Imperial  Museum. 
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well  marked;  lores  concave;  interorbital  space  slightly  wider  than 
upper  eyelid ;  tympanum  one-half  the  diameter  of  eye  and  scarcely 
more  than  its  distapce  from  the  latter;  fingers  free,  first  extending 
beyond  second  almost  the  length  of  the  disk,  and  with  smooth  swelling 
at  base;  disks  large,  about  two-thirds  the  diameter  of  tympanum, 
rounded  anteriorly;  toes  moderately  webbed,  two  distal  phalanges  of 
fourth  toe  being  free  and  the  excision  of  the  web  reaching  to  the  distal 
third  of  the  basal  phalanx  of  the  same  toe;  subarticular  tubercles 
prominent;  a  flat,  weak,  inner  metatarsal  tubercle,  less  than  one-half 
the  length  of  the  first  toe  measured  from  the  tubercle;  no  outer 
tubercle;  a  tarsal  fold;  specimen  too  hardened  to  be  unbent  or  legs 
stretched  out,   but  tibio-tarsal  articulation  would   probably  reach 

113 


112 


Figs.  111-116.— Rana  ishikawje.    §  X  nat.  size.    Ill,  top  of  head;   112,  side  or  head;   113,  open 

MOUTH;    114.   UNDERSIDE  OF  HAND;    115,  UNDERSIDE  OF  FOOT   (1$    X    NAT.  SIZE),  1;    116,  TIP  OF  DIGIT. 

No.  30.  Imp.  Mus.  Tokyo. 

between  eye  and  tip  of  snout;  tibio-tarsal  articulations  of  bent 
hind  legs  overlapping  slightly;  skin  of  upper  surface  exceedingly 
rough,  even  on  upper  eyelids  and  sides  of  face,  the  tubercles  assuming 
a  very  extraordinary  pattern  caused  by  the  smaller  tubercles  sur- 
rounding concentrically  a  number  of  large  round  pustules  which  are 
wrinkled  radially  from  the  central  prominence;  sides  very  roughly 
studded  with  closely  set,  large,  wrinkled  tubercles;  underside  finely 
granular,  except  posterior  aspect  of  femur,  which  is  coarsely  so. 
Color  (in  alcohol)  above  brownish,  a  network  of  chocolate  brown 
surrounding  the  large  insular  tubercles,  which  are  ochraceous-bufF, 
with  the  central  prominence  darker  brown;  lips  pale,  blotched  with 
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dark  brown;  limbs  crossbarred  with  dark  brown  and  drab;  upper 
posterior  aspect  of  femur  mottled  with  the  same  colors;  underside 
pale  russet,  with  a  network  of  obscure  whitish  mottlings. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent  (approximately  a) 115 

Width  of  head 40 

Distance  between  nostrils 10 

Distance  between  nostril  and  eye 8. 5 

Diameter  of  eye 12 

Diameter  of  tympanum 6 

Interorbital  space 61 

Width  of  upper  eyelid 9 

Foreleg* 61 

Largest  finger  disk 4 

Hind  leg,  vent  to  tip  of  longest  toe  « 178 

Tibia 53 

Inner  metatarsal  tubercle 5. 5 

Remarks. — This  large  species  is  easily  recognized  by  its  very  peculiar 
pattern  of  glandular  pustules  on  the  back,  which  is  still  more  enhanced 
by  the  coloration,  emphasizing  the  odd  arrangement  which  suggests 
a  map  of  the  moon,  only  that  there  are  no  craters  visible  on  the  top 
of  the  volcanoes. 

Habitat. — The  only  specimen  thus  far  known  is  the  type  in  the 
Imperial  Museum,  Uyeno  Park,  Tokyo,  which  is  said  to  have  come 
from  Okinawa  shima. 

List  of  specimens  of  Rana  iskihawx. 


Museum. 


No. 


Sex 
and 


LocaUt>-  Wl«ted01"    By  whom  collected 


i                     i 
Imp.  Mus.  Tokyo 30  j    (<*)    !  Okinawa  shima 

L__  I  _  J  _  J ! 

a  Type;  description,  p.  132;  figs.  111-116. 

RANA  NARINA  b  Stejneger. 

1901.  Rananarina  Stejneger,  Proc.  Biol.  Soc.  Washington,  XIV,  Dec.  12,  1901, 
p.  189  (type-locality,  Okinawa  shima,  Riu  Kiu;  type,  Sei.  Coll.  Mus. 
Tokyo,  No.  19a). 

Description  of  type  specimen. — Adult;  Science  College  Museum, 
Tokyo,  No.  19a;  Okinawa  shima  (figs.  117-121).  Vomerine  teeth  in 
two  distinct,  nearly  transverse  series,  which  do  not  extend  beyond  a 
line  between  the  posterior  margin  of  the  choanae;  the  distance  between 
the  series  a  little  less  than  between  the  latter  and  the  choanse,  which 
are  very  large;   head  longer  than  wide;  snout  long,  nearly  squarish 

a  The  specimen  has  the  back  very  much  bent  and  is  so  hardened  that  it  can  not  be 
stretched  out  to  its  normal  length.  For  the  same  reason  the  legs  can  not  be  unbent 
and  their  measurements  are,  therefore,  also  approximate  only. 

&  Having  reference  to  the  nostrils,  nares,  on  account  of  their  extreme  forward  posi- 
tion in  this  species. 
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truncate,  vertical,  the  nostrils  being  situated  near  the  outer  extremity, 
their  distance  from  edge  of  lip  being  about  one-half  their  distance 
from  the  eyes;  lores  sub  vertical,  very  concave;  eyes  large;  inter- 
orbital  space  narrower  than  upper  eyelids;  tympanum  very  distinct, 
its  diameter  about  one-half  the  diameter  of  the  orbit,  its  distance  from 
the  orbit  being  more  than  one-half  its  diameter;  several  large  gland- 
ular warts  behind  the  angle  of  the  mouth;  fingers  rather  long,  first 
extending  beyond  second;  terminal  disks  distinct,  but  small,  much 
smaller  than  tympanum;  subarticular  tubercles  large;  toes  broadly 
webbed,  reaching  to  the  disks  of  the  third  and  fifth  toes;  disks  about 
the  size  of  those  of  the  fingers;  subarticular  tubercles  strong;  inner 


ns 


Figs.  117-121.— Rana  narina.    Nat.  size.    117,  top  of  head;  118,  side  of  head;  119,  open  mouth; 
120,  underside  of  hand;  121,  underside  of  foot.    No.  19a,  Sri.  Coll.  Tokyo. 

metatarsal  tubercle  but  slightly  prominent,  narrow,  less  than  one- 
half  the  length  of  the  inner  toe;  no  outer  metatarsal  tubercle;  fore 
limbs  longer  than  tibia;  tibio-tarsal  joint  extends  considerably  beyond 
the  snout;  heels  overlap  considerably  when  thighs  are  bent  at  right 
angles  to  the  axis  of  the  body;  no  dorsal  or  dorso-lateral  folds;  no  tar- 
sal fold;  both  surfaces  smooth.  Color  (in  alcohol)  above  brownish, 
below  whitish;  a  narrow  whitish  line  from  under  the  eye  to  and 
including  the  postoral  glands;  sides  and  posterior  surface  of  thighs 
coarsely  marbled  with  dark  brown;  chin  and  throat  clouded  with 
dusky.  The  specimen  appears  to  have  faded  considerably,  so  that 
the  description  of  the  coloration  is  probably  very  defective. 
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Dim-ensions. 

mm. 

From  snout  to  vent 66 

From  snout  to  corner  of  mouth 22 

Length  of  head 22 

Width  of  head 21 

Diameter  of  eye 7 

Width  of  upper  eyelid 6 

Interorbital  width 5 

From  eye  to  nostril 7 

From  nostril  to  edge  of  lip 3. 5 

From  eye  to  end  of  snout 8 

Diameter  of  tympanum 4 

From  eye  to  tympanum 2. 7 

From  snout  to  fore  limb 23 

Fore  limb 43 

Hind  limb 120 

Tibia 38 

Foot 51 

Remarks. — I  know  of  no  species  to  which  the  present  one  is  par- 
ticularly closely  allied.  In  some  respects  it  appears  to  resemble  R. 
everetti  Boulenger,  from  the  Philippines,  particularly  in  the  position  of 
the  nostrils,  but  in  detail  there  are  more  differences  than  similarities. 
The  forward  position  of  the  nostrils  in  R.  everetti  is  even  exceeded  in 
our  species,  and  the  vomerine  teeth,  digital  disks,  length  of  hind 
limb,  etc.,  are  totally  different. 

Habitat — Only  known  from  the  unique  type  specimen  which 
hails  from  Okinawa  shima,  Riu  Kiu. 

List  of  specimens  of  Rana  narina. 


Sex  and  i^.u,,  When  col- 


Museum.  I  No.  I       „  *uu  Locality 


lected. 


8ci.  Coll.,  Tokyo..!   19<*  i  Adult  a...*  Okinawa  shima,  Riu  Kiu. 


I 


By  whom  col- 
lected. 


a  Type;  description  p.  134;  figs.  117-121. 

RANA  NAMIYEIa  Stejneger. 

1901.  Rana  namiyei  Stejneger,  Proc.  Biol.  Soc.  Washington,  XIV,  Deo.  12, 
1901,  p.  190  (type-locality,  Okinawa  shima,  Riu  Kiu;  type,  Sci.  Coll. 
Mus.  Tokyo,  No.  31a). 

Description. — Adult;  Science  College  Museum,  No.  31a;  Okinawa 
shima,  Riu  Kiu  (Figs.  122-126). — Vomerine  teeth  in  two5  rather  large, 
very  distinct,  and  very  oblique  series,  the  anterior  end  on  a  level  with 
the  posterior  border  of  the  choanae,  the  distance  from  the  latter  being 
about  one-half,  that  between  the  posterior  ends  of  the  vomerines; 
lower  jaw  with  two  greatly  developed  tooth-like  prominences  in 
front,  fitting  into  two  deep  pits  in  the  upper  jaw;  head  very  large, 

<*  Named  for  Mr.  M.  Namiye,  of  the  Science  College,  Imperial  University,  Tokyo. 
&  The  right  one  lost  in  this  specimen. 
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its  width  at  the  angle  of  mouth  equals  the  distance  from  snout  to 
insertion  of  fore  limb;  snout  short,  truncate,  without  canthus  ros- 


124 


FlG8.  122-125.— RANA  NAMIYEI.     I  NAT.  SIZE.      122,  TOP  OP  HEAD;   123,  SIDE  OF  HEAD;   124,  UNDERSIDE  OP 
HAND;   125,  UNDEESIDE  OF  FOOT.      No.  3lA,  SCI.  COLL.  TOKYO. 

tralis ;  nostril  situated  half  way  between  eye  and  median  point  of  upper 
lip;  eyes  directed  upward;  interorbital  space  one  and  one-half  times 
as  wide  as  upper  eyelid ;  tym- 
panum hidden;  fingers  short, 
slightly  dilated  at  tip,  the  sec- 
ond one  more  so  than  the 
others,  subarticular  tubercles 
well  developed;  second  finger 
extending  considerably  beyond 
first,  and  falling  a  trifle  short 
of  fourth,  which  reaches  to  the 
penultimate  phalanx  of  third ; 
toes  broadly  webbed  to  the 
tip  of  the  toes,  which  are  some- 
what dilated;  fourth  toe  about 
one-third  longer  than  fifth, 
which  extends  only  to  the  mid- 
dle of  third  phalanx  from  the 
tip  of  the  former,  third  reach- 
ing to  the  base  of  the  penulti- 
mate phalanx;  subarticular  tubercles  well  developed,  single;  inner 
metatarsal  tubercle  prominent,  with  a  free  outer  edge,  the  width 


Fig.  126.— Rana  namiyei.    Nat.  size.    Open  mouth. 
No.  31a,  Sci.  Coll.  Tokyo. 
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contained  two  and  one-half  times  in  the  length,  which  about  equals 
the  diameter  of  the  eye;  no  outer  tubercle;  a  well-developed  mem- 
branaceous fold  along  the  outer  edge  of  the  fifth  toe ;  a  tarsal  fold ;  the 
tibio-tarsal  joint  does  not  reach  the  eye;  the  heels  do  not  meet  by 
a  distance  greater  than  the  diameter  of  the  eye  when  the  hind  limbs 
are  bent  at  right  angles  to  the  axis  of  the  body;  skin  above  nearly 
smooth,  very  loose,  and  apparently  transversely  wrinkled;  a  well- 
marked  fold  from  posterior  corner  of  eye  to  above  fore  limb  and 
another  less  distinct  from  under  the  eye  backward  parallel  with  the 
former.  Color  above  brown,  with  a  broad  dark  band  between  and 
including  the  posterior  half  of  the  upper  eyelids,  with  the  faintest 
trace  of  a  lighter  band  in  front  of  it ;  lower  surface  whitish,  clouded 
with  dusky,  especially  on  the  throat  and  chin. 

Dimensions. 

mm. 

From  snout  to  vent 116 

From  snout  to  corner  of  mouth 40 

Width  of  head 53 

Diameter  of  eye 9 

Width  of  upper  eyelid 8 

Interorbital  width 12 

From  eye  to  nostril , 9 

From  eye  to  end  of  snout 18 

From  snout  to  fore  limb 48 

Fore  limb 62 

Hind  limb 138 

Tibia 45 

Foot 60 

Inner  toe 12 

Inner  metatarsal  tubercle 9 

Variation. — Another  large  specimen  is  in  the  Science  College 
Museum,  collected  by  Mr.  S.  Ungawa  in  Okinawa  shima.  It  has  nu- 
merous longitudinal  tubercular  ridges,  and  the  skin  is  transversely 
wrinkled  on  the  posterior  part  of  the  back  only.  The  interocular 
light  band  is  very  pronounced. 

A  much  smaller  specimen  in  the  same  museum  (No.  18),  also  from 
Okinawa  shima,  and  collected  by  Mr.  Nakagawa,  differs  chiefly  in  hav- 
ing the  head  proportionally  less  broad,  the  bony  tubercles  on  the 
mandible  less  developed,  vomerines  placed  a  little  more  forward, 
tympanum  pretty  well  defined,  and  first  finger  slightly  extending 
beyond  second.  The  skin  of  the  back,  eyelids,  and  thighs  is  strongly 
rugose  with  warts  more  or  less  connected  by  longitudinal  ridges;  no 
transverse  plaiting.  Upper  lips  with  large  blackish  spots;  trans- 
verse dark  band  between  eyes  very  distinct,  the  light  one  less  so. 

At  this  age  it  resembles  distantly  some  specimens  of  R.  tigeriruij 
from  which  it  differs,  however,  in  most  essential  points.  Thus  the  nos- 
trils are  placed  more  forward;  the  interorbital  space  is  much  broader; 
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the  vomerine  series  much  shorter  and  more  anterior;  shorter  tibia; 
larger  inner  metatarsal  tubercle,  etc.,  not  to  mention  the  different 
coloration. 

Remarks. — This  species  is  evidently  most  nearly  related  to  R.  cor- 
rugata,  from  Ceylon,  and  R.  hihlii,  from  southern  China  and  the 
Malay  archipelago,  but  it  shows  marked  differences  from  both. 
From  R.  kuMii  it  is  easily  distinguished  by  the  much  longer  fifth  toe, 
while  it  differs  from  R.  corrugata  in  the  much  larger  metatarsal 
tubercle  and  the  large  and  prominent  groups  of  vomerine  teeth. 

Habitat. — Thus  far  only  known  from  Okinawa  shima,  Riu  Kiu,  from 
which  island  I  have  examined  three  specimens. 

List  of  specimens  of  Rana  namiyei. 


Museum. 

Set.  Coll.  Tokyo... 

Do 

Do 


No. 


Age. 


Locality. 


31a.     Adult  a. . .   Okinawa  shima,  Riu  Kiu  . 

' do.* do 

18    ,  Haligr&...| do 


coKd.     By  whom  collected. 


S.  Ungawa. 
Nakagawa. 


«  Type;  description,  p.  136;  figs.  122-126.  t>  Description,  p.  138. 

RANA  TIGERINA*  Daudin. 

1803.  Rana  tigerina  Daudin,  Hist.  Nat.  Rain.,  fol.  ed.,  p.  42;  quarto  ed.  (p.  64), 

pi.  xx  (type-locality,  Bengal;  type  in  Mus.  Paris;  Masse,  collector); 

Hist.  Nat.  Kept.,  VIII,  1803,  p.  125. 
1820.  Rana  tigrina  Merreh,  Tent.  Syst.  Amphib.  (p.  174)  (emendation). — Hal- 

lowell,  Proc.  Phila.  Acad.,  1860,  p.  504  (Hongkong). — Boulenoer,  Cat. 

Batr.  Sal.  Brit.  Mus.,  1882,  p.  26  (East  Indies;  Shanghai,  Ningpo,  China; 

Formosa). — Parenti  and  Picaglia,  Atti  Soc.  Natural.  Modena,  Mem. 

(3)  V,  1886,  p.  90  (Hongkong  market). 
1835.  Ranarittigera Wiegmann,  NovaActa Acad.  Leop.  Carol.,  XVII,  Pt.  1,  p.  255, 

pi.  xxi,  fig.  1  (type-localities,  Laguna  del  Bay,  Luzon,  Philippine  Islands, 

and  Macao,  China;  Meyen,  collector), 
1835.  Rana  rugulosa  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt.  1, 

p.  258,  pi.  xxi,  fig.  2  (type-locality,  Cape  Syng-more,   China;  Meyen, 

collector). 

Several  other  names,  in  the  synomymies  credited  to  this  species, 
are  omitted  here  as  they  may  be  applicable  to  possible  subspecies. 

Description  (figs.  127-131). — Adult  female;  British  Museum,  No. 
68.  1.  27.  24;  Formosa;  Doctor  Collingwood,  collector.  Vomerine 
teeth  in  two  very  large  oblique  series,  their  anterior  border  on  a  level 
with  the  anterior  border  of  the  choanse,  contiguous  with  the  latter 
and  nearly  meeting  on  the  median  line;  lower  jaw  with  two  fairly 
well-developed  tooth-like  prominences  in  front,  fitting  into  pits  in 
the  upper  jaw;  width  of  head  at  angle  of  mouth  equaling  the  dis- 
tance between  tip  of  snout  and  insertion  of  fore  leg;  snout  rather 
short  and  rounded  without  canthus  rostralis;  nostrils  situated  about 


a  Careless  form  for  Hgrinus,  spotted  or  barred  like  a  tiger,  txgris. 
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halfway  between  eye  and  tip  of  snout;  interorbital  space  much  nar- 
rower than  upper  eyelid;  tympanum  distinct,  about  three-fourths 
the  diameter  of  the  eye;  fingers  tapering,  not  dilated  at  tips;  second 
finger  shorter  than  first,  about  equaling  fourth;  toes  nearly  entirely 
webbed,  not  dilated  at  tips;  a  rather  wide  flap  of  skin  bordering  the 
outer  side  of  the  fifth  toe,  the  flap  being  particularly  wide  along  the 
metatarsal  bone;  subarticular  tubercles  moderate;  inner  metatarsal 
tubercle  small,  its  length  scarcely  one-half  the  diameter  of  the  eye; 
no  outer  tubercle;  a  tarsal  fold;  tibio-tarsal  joints  reach  eyes  when 


Figs.  127-131.— R  ana  tioebina.    Nat.  size.    127,  top  of  head;  128,  side  of  .head;  129,  open  mouth; 

130,  UNDERSIDE  OF  HAND;   131,  UNDERSIDE  OF  FOOT.     NO.  7435,  U.S.N .M. 

hind  legs  are  stretched  forward  along  the  side  and  meet  when  bent 
at  right  angles  to  the  axis  of  the  body;  skin  above  with  numer- 
ous, very  distinct,  longitudinal,  short,  glandular  ridges,  but  no  trans- 
verse fold,  and  no  dorso-lateral  fold;  a  well-marked  fold  from  pos- 
terior corner  of  eye  around  upper  edge  of  tympanum  to  above  fore 
leg.  Color  brown  above  with  numerous  roundish  dark  spots;  no 
vertebral  light  line;  lower  surface  whitish  with  brownish  marblings 
on  throat  and  chest;  thighs  strongly  marbled  with  dark  brownish. 
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Dimensions. 

fKfJI* 

Total  length,  tip  of  snout  to  vent 88 

Width  of  head 32 

Snout  to  corner  of  mouth 30 

Diameter  of  eye 8 

Diameter  of  tympanum 6 

Width  of  upper  eyelid 8 

Width  of  interorbital  space 5 

Eye  to  nostril 8 

Eye  to  tip  of  snout 14. 5 

Snout  to  fore  leg 34 

Foreleg 46 

Tibia 39 

Inner  metatarsal  tubercle 4 

The  adult  male  (U.S.N.M.  No.  34392;  northern  Formosa)  differs 
chiefly  in  the  presence  of  copulatory  excrescences  on  the  side  of  the 
first  finger,  which  is  somewhat  swollen  at  base,  and  by  the  two  large 
external  vocal  sacs,  located  one  on  each  side  of  the  throat. 

The  tadpoles  of  this  species  have  been  described  and  figured  by 
Mr.  Stanley  S.  Flower  from  Siamese  specimens.0  His  description, 
drawn  up  from  specimens  obtained  in  June,  1897,  at  Ayuthia,  Siam, 
is  herewith  given  in  full. 

Length  of  body  once  and  a  half  its  width,  rather  more  than  half 
length  of  tail;  nostrils  a  little  nearer  to  the  eyes  than  to  the  end 
of  the  snout;  eyes  on  the  upper  surface  of  the  body,  nearer  the  end  of 
the  snout  than  the  spiraculum,  the  distance  between  the  eyes  twice 
the  distance  between  the  nostrils,  and  about  equal  to  the  width 
of  the  mouth;  spiraculum  on  the  left  side,  directed  backward  and 
upward,  a  little  nearer  the  anus  than  the  end  of  the  snout,  visible 
from  above  and  from  below;  anus  opening  on  the  right  side.  Tail 
from  three  and  one-half  to  four  times  as  long  as  deep ;  acutely  pointed ; 
upper  <?r«est  convex,  a  little  deeper  than  the  lower,  not  extending  on 
to  the  back;  depth  of  the  muscular  portion  at  its  base  about  half 
the  greatest  total  depth.  Mouth:  the  large  powerful  beak  is  entirely 
black;  the  upper  mandible  terminates  in  front  in  a  long  sharp  tooth- 
like prominence;  the  lower  mandible  is  bicuspid,  each  "tooth"  being 
long  and  sharp;  the  lips  are  bordered  with  very  short  fleshy  papillae; 
inside  the  upper  lip  are  five  series  of  fine,  black  teeth;  the  first  series 
is  uninterrupted  by  the  individual  teeth  being  "  grouped  with  inter- 
vals' '  about  the  center  of  the  line;  the  remaining  series  are  broadly 
interrupted,  the  fifth  being  very  short  and  difficult  to  distinguish; 
the  lower  lip  has  also  five  series  of  teeth;  the  first  is  short  and  unin- 
terrupted, the  second  long  and  uninterrupted,  the  remainder  broadly 
interrupted  and  very  short.  Color  (in  life),  above  yellowish  brown, 
mottled  with  darker  brown,  a  very  distinct  dark  brown  crescent- 

a  Proc.  Zool.  Soc.  London,  1899,  pp.  892-893,  pi.  lix,  figs.  2-2a. 
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shaped  mark  above  each  nostril;  below  white,  purplish  gray  about 
the  chin  and  throat;  tail  yellow,  mottled  with  brown,  a  horizontal 
dark  line  along  the  median  line  of  the  basal  third  of  the  muscular 
portion;  iris  golden.  Total  length  52  mm.;  length  of  body  18.5; 
width  of  body  12.5;  length  of  tail  33.5;  depth  of  tail  9. 

Variation. — This  is  the  largest  species  of  frog  in  that  part  of  the 
world  which  is  included  in  the  present  work.  The  female  described 
above  is  small.  Another  Formosan  specimen  in  our  collection 
(U.S.N.M.  No.  34390),  measures  131  mm.  from  snout  to  vent,  and 
specimens  from  other  localities  as  large  as  165  mm.  are  on  record. 
The  males  are  smaller,  our  largest  from  Formosa  (U.S.N.M.  No. 
34392)  measuring  only  94  mm.  in  total  length.  The  hind  legs  appear 
also  to  be  shorter,  inasmuch  as  the  tibio-tarsal  articulation  does  not 
reach  even  the  tympanum.  The  ground  color  in  our  specimens  is 
not  brownish  but  olive,  and  the  color  in  life  is  probably  some  shade 
of  the  latter  tint. 

Remarks. — Specimens  from  Borneo,  which  I  had  the  privilege  of 
examining  in  British  Museum,  have  the  vomerine  groups  of  teeth  more 
oblique  and  separated  from  the  choanae  by  a  space  fully  equal  to 
that  between  the  two  patches.  I  can  not,  therefore,  agree  in  regard- 
ing Rana  schlueteri  Werner  as  a  synonym.  Chinese  specimens  in  our 
museum  (U.S.N.M.  No.  7435;  Hongkong;  W.  Stimpson,  collector) 
agree  with  the  Formosan  specimens  as  described. 

Habitat. — Widely  distributed  from  India  and  Ceylon  through  Burma 
and  Pegu  to  the  Malay  peninsula  and  archipelago,0  Celebes,  and  the 
Philippine  Islands;  eastward  it  extends  into  southern  China,  where 
it  occurs  as  far  as  Ningpo  and  Shanghai. 

Its  occurrence  in  Formosa  is  attested  by  four  female  specimens  in 
British  Museum,  collected  at  various  times  by  Swinhoe,  Dickson,  and 
Collingwood,  and  by  three  specimens,  male  and  female,  in  the  United 
States  National  Museum  from  northern  Formosa,  obtained  through 
Mf.  A.  Owston. 

List  of  specimens  of  Rana  tigerina. 


Museum.       |        No.        i       Sox. 

U.S.N.M I  7435  !         v«> 

Do I  34390     Female.. 

Do 34391     Male 

Do |  34392  do.fc.. 

Brit.  Mus f>8. 1. 27. 24     Female  c. 

Do !  t>8. 1.27.25  | do... 


I 


t  nnaiitv  When  By  whom  collected  or 

i^x.imii.j.  |     conned.         from  whom  received. 


! 

Hongkong,  China ;  W.  Stimpson. 

Northern  Formosa . . .    May  — ,  1903  j  A.  Owston. 

do do j         Do. 

do do Do. 

Formosa Doctor  Collingwood. 

do I I         Do. 


a  Figs.  127-131.  b  p.  HI.  r  Description,  p.  139. 

<*  Note,  however,  the  observations  made  above  under  the  heading  of  "  Remarks." 
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Genus   POLYPEDATES"  Tschudi. 

1838.  Rhacophorus  Tschudi,  Classif.  Batr.,  pp.  32,  73  (type,  R.  reinwardtii;  not  of 

Schlegel  1827)  . 
1838.  Theloderma  Tschudi,  Classif.  Batr.,  pp.  32,  73  (type,  T.  leprosa). 
1838.  Butrgeria  Tschudi,  Classif.  Batr.,  pp.  34,  75  (type,  Hyla  buergen  Schlegel). 
1838.  Polypedotes  Tschudi,  Classif.  Batr.,  p.  34  (type,  P.  leucomystax). 
1838.  Polypedotes  Tschudi,  Classif.  Batr.,  p.  75  (correction). 
1843.  Trachyhyas  Fitzinger,  Syst.  Kept.,  p.  31  (type,  Polypedotes  rugosus—P. 

leucomystax). 
1848.  Dendricus  Gistbl,  Naturg.  Thierr.,  p.  viii  (substitute  for  Buergerir). 
1890.  Polypedetes  Coues,  Century  Dictionary,  IV,  p.  4606  (emendation). 

Authors  who  reject  Fitzinger's  generic  names  of  1843  as  nomina 
nuda,  in  spite  of  the  fact  that  they  are  accompanied  by  an  explicit  state- 
ment of  type,  are  not  always  consistent,  as  for  instance  in  the  present 
case. 

In  Oken's  Isis  for  1827  Schlegel  made  a  number  of  perfunctory 
remarks  about  various  herpetological  matters,  in  which  he  mentioned 
several  manuscript  names  of  genera  instituted  by  Kuhl  or  H.  Boie. 
Among  these  is  also  Rhacophorus,  which  is  introduced  (p.  294)  in  the 
following  words: 

"  Nach  Hyla  reiht  Kuhl  sein  neues  Geschlecht:  Racophorus  ein.  Sp. : 
Roc.  reinwardtii  Kuhl  n.  sp.,  palmatus  Kuhl  {Hyla  Daud.),  moschatus 
Kuhl  n.  sp.,  und  noch  zwey  unbenannte  Species  vom  Herm  Professor 
Reinwardt  initgebracht." 

That  is  all.  A  generic  name  without  the  slightest  trace  of  a  defini- 
tion or  description  accompanied  by  three  specific  names,  two  of  which 
are  nomina  nuda,  as  one  (R.  reinwardtii)  was  only  described  many 
years  after,  the  other  (R.  moschatus)  apparently  never.  Only  one  of 
the  species  mentioned  could  be  recognized  when  the  generic  name 
was  published,  viz,  Daudin's  Hyla  palmata,  which  of  necessity  must 
be  the  type.  And  as  this  species  is  a  typical  Hyla,  Racophorus  of  1827 
becomes  a  synonym  of  this  genus.  Any  other  result  is  preposterous, 
for  certainly  a  generic  name  without  diagnosis  to  be  tenable  can  not 
well  have  for  type  an  undescribed  species.6  And  yet  Rhacophorus  is 
accepted  by  those  who  even  refuse  to  quote  Fitzinger's  genera  in  the 
synonymy.  Even  the  rehabilitated  RTtacophorus  of  Tschudi  (1838) 
is  not  in  a  much  better  position,  since  the  species  assigned  to  it  were 
not  described  even  then,  as  the  part  of  Schlegel's  "Abbildungen" 
containing  the  first  description  of  Rhacophorus  reinwardtii  was  pub- 
lished after  Tschudi's  work  c  appeared,  but  it  is  plainly  untenable  in 
view  of  the  different  application  of  the  name  in  1827. 


oFrom  TtoXv,  much;  mjSdoa,  I  jump. 

&  That  the  genus  Rhacophorus  was  understood  in  this  sense  by  herpetologists  before 
Tschudi's  time  is  shown  by  van  der  Hoeven's  use  of  Racophorus  in  1833  (Handb. 
Dierk.,  II,  Pt.  2,  p.  311)  for  Hyla  palmata,  faber  and  crepitans. 

<*  Tschudi,  Classif.  Batr.,  p.  32, 
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I  have  not  alluded  to  KuhTs  own  application  of  Rhacophorus  in 
1822,°  because  it  was  certainly  unidentifiable  at  the  time.  He  refers, 
it  is  true,  to  the  dermal  flap  at  the  heel,6  but  in  so  uncertain  a  way  that 
the  genus  without  reference  to  a  described  or  figured  species  (and  no 
species  was  described  until  twenty-five  years  afterwards)  must  have 
been  completely  unintelligible.  The  fact  that  we  know  now  what  he 
meant  is  not  sufficient. 

Polypedates,  or  Polypedotes,  Buergeria,  and  Theloderma  were  proposed 
by  Tschudi  simultaneously  for  two  different  species  of  the  same  genus, 
Theloderma  being  mentioned  first.  Dumeril  and  Bibron,  however,  in 
1841,  in  combining  the  first  two  genera,  selected  Polypedates  for  the 
greater  group,  and  Guenther,  in  1887,  merged  Theloderma  in  Poly- 
pedates, hence  this  name  must  be  adopted  according  to  article  28  of  the 
International  Zoological  Code  of  Nomenclature. 

The  genus  Polypedates,  as  here  understood,  differs  from  the  genus 
Rana  chiefly  in  the  presence  of  a  small  bone  intercalated  between 
the  last  phalanx  of  the  digit  and  the  normally  penultimate  one. 
Externally  this  arrangement  is  marked  on  the  upper  surface  by  a 
kink*  or  notch  just  before  the  widening  of  the  disk,  thus  rendering 
dissection  in  most  cases  unnecessary.  However,  it  is  much  safer  to 
dissect,  as  shown  by  the  erroneous  reference  of  Rana  ijimse  and  Rana 
ishikawse  to  the  present  genus. 

KEY  TO   THE    JAPANESE    AND    FORMOSA N    SPECIES    OF   POLYPEDATES. 

•  a1  Fingers  considerably  webbed;  color  above  green  (blue  or  purplish  in  alcohol), 
immaculate. 
bl  A  distinct  outer  metatarsal  tubercle;  dermal  margin  of  fingers  much  narrower 

than  the  bone P.  schlegelii,  p.  145. 

b2  No  outer  metatarsal  tubercle;  dermal  margin  of  fingers  equaling  the  bone  in 
width. 
c l  Distance  from  tip  of  coccyx  to  end  of  sacral  diapophysis  equals  the  width  of 

the  head P.  viridis,  p.  147. 

c2  Distance  from  tip  of  coccyx  to  end  of  sacral  diapophysis  much  lees  than  width 

of  head P.  owstoni,  p.  149. 

a2  Fingers  free,  or  with  only  a  rudiment  of  web  at  base;  color  above  brownish,  more 
or  less  marked  with  darker. 
b l  Tibia  about  one-half  the  length  of  head  and  body. 
c l  Vomerine  teeth  in  two  long  straight  series  between  the  choanee,  each  series 

considerably  longer  than  interval  between  them P.  buergeri,  p.  150. 

c  2  Vomerine  teeth  in  two  small  oval  series,  each  series  considerably  shorter  than 

the  interval  between  them P.  eijfingeri,  p.  153. 

b  2  Tibia  more  than  one-half  the  length  of  head  and  body. 
c1  Interorbital  space  narrower  than  upper  eyelid;  tympanum  less  than  one-half 

the  diameter  of  the  eye P.  japonicus,  p.  155. 

c2  Interorbital  space  wider  than  upper  eyelid;  tympanum  more  than  one-half 
the  diameter  of  the  eye P.  leucamystax,  p.  157. 

«  Isis,  1822,  p.  476.  ~~  ~~~ 

b  This  dermal  heel  flap  is  also  found  in  Hyla  palmata,  and  consequently  is  not 

diagnostic.    As  a  matter  of  fact,  the  latter  species  being  the  only  one  known  at  the 

time,  the  genus  was  at  first  restricted  to  it,  as  shown  above. 
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POLYPEDATES  SCHLEGELII  a  Gucnther. 

1858.  Polypedates  schlegelii  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  81,  pi.  vi, 
fig.  c  (type-locality,  Japan;  types  in  Brit.  Mus.). — Martens,  Preuss. 
Expcd.  Ost-Asien,  Zool.,  I,  1866,  p.  Ill;  1876,  p.  383  (Yokohama).— 
Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  120  (Tokyo; 
Tsukuba  Mt.,  Hitatchi  Prov.). — Rhacophorus  schlegelii  Boulenger,  Cat. 
Batr.  Sal.  Brit.  Mus.,  1882,  p.  86,  pi.  ix,  fig.  1  (Japan).— Ok ada,  Cat. 
Vert.  Japan,  1891,  p.  67  (Aizu,  prov.  Iwashiro;  Tadam;  Tokyo). — 
Racophorus  schlegelii  Ikeda,  Annot.  Zool.  Jap.,  I,  Pt.  3,  Aug.  1897,  p.  113 
(Aizu,  prov.  Iwashiro;  Tokyo;  breeding  habits). 

1892.  Rhacophorus  schlegeli  Boettger,  Kat.  Batr.  Mus.  Senckenberg. ,  p.  16 
(Hakone  Mts.;  Yokohama). 

Description. — Adult    female;    U.S.N.M.    No.    23589;    Yokohama, 
Hondo;  September,    1896;  L.   Stejneger,   collector    (figs.  132-136). 

136 


135 


133 


Figs.  132-136.— Polypedates  schlegelii.    li  x  nat.  size.    132,  top  of  head;  133,  side  or  head;  134, 
open  mouth;  135,  underside  of  hand;  136,  underside  of  foot.    No.  23589,  U.S.N.M. 

Vomerine  teeth  in  two  nearly  straight  series  between  and  close  to  the 
choanse,  each  series  shorter  than  the  distance  between  them;  snout 
declivous;  nostrils  slightly  nearer  the  eye  than  the  tip  of  snout; 
interorbital  space  more  than  one  and  a  half  times  the  width  of  upper 
eyelid;  tympanum  circular,  about  two-thirds  the  diameter  of  the  eye; 
fingers  webbed,  between  third  and  fourth  to  distal  end  of  basal  phalanx, 
the  others  at  base  only ;  first  finger  much  shorter  than  second,  not  even 
reaching  the  disk  of  the  latter;  disks  of  second,  third,  and  fourth  fin- 
gers large,  about  three-fourth  the  diameter  of  the  tympanum,  that  of 

a  Named  in  honor  of  Dr.  Hermann  Schlegel,  director  of  the  Rijksmuseum  at  Leiden, 
and  the  chief  author  of  the  herpetological  portion  of  "  Fauna  Japonica. "  Born,  Janu- 
ary 19,  1804,  in  Altenburg,  Germany;  died  in  Leiden,  January  17,  1884. 

26485— No.  68-07 10 
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the  first  small,  all  slightly  rounded  anteriorly;  toes  nearly  entirely 
webbed;  disks  large,  but  smaller  than  those  of  fingers,  gradually 
decreasing  in  size  from  fourth  toe;  a  pear-shaped  inner  metatarsal 
tubercle,  as  large  as  one-half  the  first  toe,  rounded;  a  large,  but  not 
prominent  outer  one ;  tibio- tarsal  articulations  reach  posterior  border 
of  eye,  and  do  not  meet  when  hind  legs  are  placed  vertical  to  the  axis 
of  the  body;  skin  above  very  finely  shagreened;  no  dorso-lateral 
folds;  a  strong  fold  from  posterior  border  of  eye  over  tympanum  to 
shoulder;  skin  on  underside  granulated,  the  granulation  increasing 
in  coarseness  from  the  throat  backward.  Color  above  in  life  green,  in 
alcohol  dull  marine  blue;  beneath  yellowish,  as  are  also  the  upper 
surface  of  the  two  inner  fingers,  the  three  inner  toes,  and  disks  of  all 
the  digits;  a  few  dusky  spots  on  posterior  aspect  of  femur;  no  cross- 
bars on  legs. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent 49 

Width  of  head 18 

Interorbital  space 6 

Upper  eyelid 3. 5 

Diameter  of  eye 5 

Diameter  of  tympanum 3.3 

Diameter  of  largest  finger  disk 3 

Fore  leg 29 

Hind  leg,  vent  to  tip  of  largest  toe 68 

Tibia 20 

Variation. — There  is  apparently  very  little  external  difference 
between  the  sexes.  The  male  is  said  to  have  an  internal  vocal  sac, 
and  No.  34373,  a  May  specimen,  has  the  throat  suffused  with  dark 
gray,  which  the  others  collected  in  the  same  locality  and  at  the  same 
time  do  not. 

There  is  some  variation  in  the  length  of  the  vomerine  series,  so  that 
the  internal  is  not  often  so  great  as  in  the  specimen  described.  The 
tympanum  is  often  smaller  and  the  declivity  of  the  snout  is  not  always 
equally  great. 

Habitat. — This  species  is  apparently  confined  to  Japan.  Thus  far 
it  is  only  recorded  from  Kiusiu  (Miyazaki,  U.  S.  Nat.  Mus.)  and  Hondo 
as  far  north  as  37°  N.  L.  (Aizu,  prov.  Iwashiro,  according  to  Okada). 
It  is  not  uncommon  in  the  woods  near  Yokohama  (von  Martens, 
Boettger,  Stejneger)  and  Tokyo  (Hilgendorf,  Okada).  Hilgendorf 
also  records  it  from  the  Tsukuba  Mountain,  northeast  of  Tokyo  in  the 
province  of  Hitatchi,  while  Boettger  has  it  from  the  mountains  near 
Hakone.  We  also  have  four  specimens  from  Mount  Fuji,  and  in  the 
Stockholm  Museum  there  is  one  specimen  collected  by  Dr.  O.  Nord- 
quist  at  Enoshima.  It  is  not  found  in  Yezo,  and  is  replaced  in  the 
Riu  Kius  bv  the  next  form. 
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List  of  specimens  of  Polypedates  schlegelii. 


Museum. 

No. 

Sex  and 
age. 

Locality. 



Yokohama,  Hondo 

When  col- 
lected. 

Sept.,      1806 
do 

By  whom  collected 
or  from  whom  re- 
ceived. 

U.S.N.M 

23580 
23500 
23501 
30741 
34370 
34371 
34372 
34373 
cl694 

Female  «.. 
do 

L.  Stejneger. 
Do. 

Do 

do 

Do 

do 

do 

do 

Do. 

Do 

Halfgrown 

Male 

do 

Miyazaki,  Kiusiu 

C.  A.  Clark. 

Do 

Mount  Fuji,  Hondo 

May,       1808 
do 

A.  Owston. 

Do 

.....do 

Do. 

Do 

do&... 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Leiden 

Japan 

v.  Slebold. 

«  Description,  p.  145 ;  figs.  132-136.                 *  P.  146. 

c  About  10  specimens. 

POLYPEDATES  VIRIDIS  a  Hallowell. 

1860.  Polypedates  viruKs  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  500  (type-local- 
ity, Okinawa  shima,  Riu  Kiu;  type,  U.S.N.M.  No.  25397;  W.  Stimpson, 
collector).  Rhacophorus  viridis  Boulenger,  Proc.  Zool.  Soc.  London, 
1887,  p.  149  ("  Loo  Choo  Islands; "  Pryer  collection). — Fritze,  Zool.  Jahrb. 
Syst.,  VII,  1894,  p.  865;  author's  separate,  p.  16  (Okinawa  shima). — 
Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  106  (Okinawa 
shima).— Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  185  ("Loo  Choo 
Islands,"  probably  Okinawa  shima;  Furness  and  Hiller,  collectors). 

The  relationship  of  this  form  to  P.  scJdegdii  is  very  close  indeed,  so 
close  that  all  my  attempts  to  draw  a  hard  and  fast  line  based  upon 
differences  in  proportion  between  hind  legs  and  total  length,  distance 
of  nostrils  from  eye,  relative  size  of  tympanum  and  large  finger  disks, 
etc.,  have  failed  in  a  large  series.  It  seems,  however,  that  the  narrow- 
ness of  the  dermal  margin  of  the  digits  in  the  northern  form  is  a  fairly 
good  characteristic,  inasmuch  as  the  fingers  appear  slenderer  and  the 
disks  consequently  more  differentiated,  though  in  reality  they  are 
relatively  smaller  than  in  the  southern  forms.  It  is  also  possible  that 
a  larger  series  of  the  Okinawa  form  would  show  it  to  have  slightly 
longer  hind  limbs,  although  in  the  only  specimen  before  me  the  tibia 
is  less  than  half  the  total  length,  notwithstanding  the  fact  that  the 
specimen  is  very  much  hardened,  with  the  back  bent  at  nearly  60  de- 
grees. This  specimen  has  also  a  very  weak  inner  metatarsal  tubercle, 
and  the  outer  one  is  scarcely  noticeable,  and  as  Boulenger  has  also 
commented  upon  the  smallness  and  flatness  of  the  former  in  the  speci- 
men examined  by  him,  it  may  be  that  we  here  have  an  additional 
character. 

Under  these  circumstances  it  is  unnecessary  to  submit  a  detailed 
description  of  this  form,  but  a  set  of  measurements  of  Science  College 

o  Latin  word,  signifying  green. 
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Museum,  No.  27  (figs.   137-141)  from  Okinawa  shima  is  here   sub- 
mitted for  comparison  with  those  of  a  P.  schlegdii  given  on  page  146. 


141 


Figs.  137-141.— Polypedatks  viridis.    nat.  size.    137,  top  of  head;  138,  side  of  head;  139,  open 
mouth;  140,  underside  of  hand;  141,  underside  of  foot.    No.  27,  Sci.  Coll.  Tokyo. 

Dimensions. 

mm. 

Total  length  (back  strongly  bent) 67 

Width  of  head 25 

Interorbital  space 8. 5 

Upper  eyelid 5. 5 

Diameter  of  eye 8 

Diameter  of  tympanum 5 

Diameter  of  largest  finger  disk 5 

Fore  leg 44 

Hind  leg  (approximate) 110 

Tibia 31 

According  to  the  manuscript  notes  of  Doctor  Stimpson  the  color 
during  life  (of  specimens  taken  in  December)  is  "  grass  green0  above, 
below  pale  red;  no  dark  line  of  separation  between  these  colors." 

Habitat. — Originally  described  from  Okinawa  shima,  this  species 
has  been  collected  there  by  nearly  all  the  travelers  who  have  visited 
that  island,  where,  according  to  Doctor  Fritze,  it  is  not  rare. 

a  Not  "pale  green"  as  rendered  by  Hallow  ell. 
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List  of  specimens  of  Polypedates  viridis. 


Museum.  No.    |       Age.  Locality.  I     ^Jf^01" 


U.S.N.M I    25307 

Sci.  CoU.  Tokyo....!         27 


(a)         |  Okinawa  sh  I  ma Dec..       1854 

I 


Adult  b  ...  I do ( 


By  whom  collected . 
W.  Stimpaon. 


»Type;  poor  condition.  *>  Dimensions,  p.  148;  figs.  137-141. 

POLYPEDATES  OW3TONI.  a  new  species. 

Diagnosis. — Similar  to  Polypedates  viridis  and  like  it  having  the 
dermal  margin  of  fingers  equaling  the  bone  in  width;  nostrils  at  least 
twice  as  far  from  the  eye  as  the  latter  is  from  the  edge  of  the  lip;  legs 
shorter,  the  tibio-tarsal  joint  not  reaching  beyond  the  center  of  the 
eye;  distance  from  end  of  coccyx  to  end  of  sacral  diapophysis  much 
less  than  width  of  head  and  not  more  than  distance  from  tip  of  snout 
to  posterior  rim  of  tympanum;   no  outer  metatarsal  tubercle. 

Type. — U.S.N.M.  No.  34333;  Ishigaki  shima,  Yaeyama  group, 
Riu  Kiu  Archipelago. 

Remarks. — This  new  form  is  closely  related  both  to  P.  viridis,  from 
Okinawa  shima,  and  to  P.  schlegelii,  from  Japan  proper.  With  the 
former  it  shares  the  greater  width  of  the  fingers  relative  to  the  disks, 
due  to  the  greater  width  of  the  lateral  dermal  margins,  and  also  the 
greater  distance  of  the  nostrils  from  the  eye,  if  this  indeed  is  a  char- 
acter to  be  relied  upon,  while  with  the  latter  it  has  in  common  the 
comparatively  shorter,  hind  legs,  inasmuch  as  the  tibio-tarsal  joint 
does  not  reach  beyond  the  center  of  the  eye  when  the  hind  leg  is 
stretched  forward  along  the  side  of  the  body.  Correlated  with  this 
character  is  the  relative  shortness  of  the  sacrum.  In  P.  owstoni  the 
distance  from  the  end  of  sacral  diapophysis  to  the  end  of  the  coccyx, 
or  so-called  urostyle,  equals  the  distance  from  tip  of  snout  to  center 
of  tympanum,  being  much  less  than  the  width  of  the  head,  while  in 
the  specimen  of  P.  viridis  examined  by  me  that  distance  is  much 
greater  than  from  tip  of  snout  to  posterior  rim  of  tympanum  and 
at  least  as  great  as  the  width  of  the  head.  The  inner  metatarsal 
tubercle  is  larger  than  in  P.  viridis,  but  an  outer  tubercle  is  entirely 
absent.  Most  of  the  specimens  have  the  sides,  the  anterior  and 
posterior  aspects  of  femur  as  well  as  the  underside  of  the  tibia,  dotted 
with  small  roundish  spots  of  a  dark  purplish  brown,  but  this  charac- 
ter, unfortunately,  is  not  without  exceptions. 

As  with  P.  viridis  a  detailed  description  is  superfluous,  but  a  list 
of  measurements  of  the  type  specimen  is  appended  for  comparison 
with  the  others. 


«Natned  for  Alan  Owston,  esq.,  of  Yokohama,  to  whom  science  is  indebted  for  nu- 
merous interesting  additions  to  the  Japanese  fauna. 
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IHmensions. 

mm. 

Total  length,  tip  of  snout  to  vent 65 

Width  of  head 23 

Interorbital  space . 7. 5 

Upper  eyelid 5 

Diameter  of  eye 6. 5 

Diameter  of  tympanum 4 

Diameter  of  largest  finger  disk 5 

fore  1  eg 38 

Hind  leg,  vent  to  tip  of  longest  toe 90 

Tibia 27 

Habitat — Thus  far  found  only  on  the  southern  group  of  the  Riu 
Kius.  The  United  States  National  Museum  has  a  fine  series  from 
Ishigaki  shima.  The  specimen  collected  by  Doctor  Warburg,  in 
1891,  in  Miyako  shima,  and  now  in  the  Hamburg  Museum  (No.  534) 
belongs  probably  to  the  present  form. 

List  of  specimens  of  Polypedatcs  owstoni. 


U.S. 
N.  M. 

No. 

Sex. 

Locality. 

When 
collected. 

By  whom  collected 
or   from    whom 
received. 

34330 

Adult 

do 

Tahfgnl'i  Rhim»,  Rlii  Kin 

A.  Owston. 

34331 

do 

Do. 

34332 

do 

do 

Do. 

34333 

Female* 

Adult 

do...:... 

Male 

Adult 

do 

do 

do 

Do. 

34334 

do ' 

Do. 

34335 

do 1 

Do. 

34336 

do ' 

Do. 

34337 

do 1 

Do. 

34338 

do 1 

Do. 

34330 

.....do ! 

Do. 

34340 

do 

do 

Do. 

34341 

do 

do 

Do. 

34342 

do 

do 

Do. 

34343 

...  .do 

do 

Do. 

34344 

do 

do 

do 

do 

do 

..'..do 

do 

Do. 

34345 

do 

Do. 

34346 

do 

Do. 

34347 

do 

Do. 

34348 

do 

Do. 

34349 

do 

Do. 

o  Typo. 

POLYPEDATES  BUERGERI"  (Schlcgcl). 

Plate  XII. 

1838.  Hyla  buergeri  Schleoel,  Fauna  Japon.  Rept.,  p.  113,  Sauri.  et  Batr.,  pi.  in, 
figs.  7-8  ft  (type-locality,  Japan;  types  in  Leiden  Mus.;  Buerger,  collec- 
tor).— Schlegel,  Abbild.  Amph.,  1844,  p.  140,  pi.  l,  fig.  5  (Japan;  colored 


a  To  Doctor  Buerger,  the  companion  and  successor  of  von  Siebold  in  the  exploration 
of  the  fauna  of  Japan. 
b  Reproduced  in  this  work  on  Plate  XII. 


Digitized  by 


Google 


HERPETOLOGY   OP   JAPAN. 


151 


original  sent  by  Buerger). — Boettger,  Offenbach.  Ver.  Naturk.  17-18 
Ber.,  1878,  p.  8  (Japan). — Polypedates  buergeri  Dumeril  and  Bibron, 
Erp£t.  G&i.,  VIII,  1841,  p.  521  (Japan).— Guenther,  Cat.  Batr.  Sal. 
Brit.  Mus.,  1858,  p.  80  (Japan). — Rana  buergeri  Boulenger,  Cat.  Batr.  Sal. 
Brit.  Mus.,  1882,  p.  73  (Japan);  Proc.  Zool.  Soc.  London,  1886,  p.  412 
(Japan). — Okada,  Cat.  Vert.  Japan,  1891,  p.  67  (Hakone,  Musashi,  Nikko, 
etc.). — Boettger,  Kat.  Batr.  Mus.  Senckenberg. ,  1892,  p.  13  (Japan). — 
Kreppt,  Verb.  Ges.  Deutsch.  Naturf.  Aerzte,  69  Vers.,  Braunschw.,  1897, 
II,  Pt.  1,  1898,  p.  187  (habits). — Rhacophorus  buergeri  Boulenger,  Proc. 
Zool.  Soc.  London,  1888,  p.  205. 
1838.  Buergeria  subverticolor  Tschudi,  Classif.  Batr.,  pp.  34,  75  (Japan;  substitute 
name  for  buergeri). 

Description  (figs.  142-146).— Adult  female;  U.S.N.M.  No.  31904; 
Kochi,  Tosa,  Shikoku:  May  11,  1903;  Dr.  H.  M.  Smith,  collector. 

144 


143 


Pioa.  142-146.— Polypedates  buergeri.    1}  X  nat.  size;   142,  top  of  head;  143,  side  of  head;   144, 
open  mouth;  145,  underside  of  hand;  146,  underside  of  foot.    No.  23904,  U .S.N.M. 

Vomerine  teeth  in  two  long,  nearly  straight  series  between  the  choanae, 
starting  at  the  inner  front  corner  of  the  latter,  and  separated  from 
each  other  by  an  interspace  less  than  the  length  of  a  series;  nostril 
nearer  the  tip  of  snout  than  the  eye ;  interorbital  space  about  equaling 
the  width  of  the  eye;  tympanum  about  one-half  the  diameter  of  the 
eye;  fingers  prefectly  free ;  first  finger  much  shorter  than  second,  which 
falls  considerably  short  of  fourth;  disks  of  third  and  fourth  finger 
large,  as  large  as  tympanum,  of  second  and  first  successively  smaller; 
toes  fully  webbed;  largest  disks  of  toes  equaling  in  size  disk  of  second 
finger;  subarticular  tubercles  strong;  inner  metatarsal  tubercle  small, 
weak,  slightly  projecting;  no  outer  tubercle ;  tibio-tarsal  articulations 
reach  center  of  eye  and  overlap  slightly  when  hind  legs  are  placed  at 
right  angles  to  axis  of  body;  skin  above,  including  eyelids,  snout, 
sides  of  face,  and  upper  surface  of  limbs  warty;  underside  nearly 
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smooth  except  lower  belly  and  basal  portion  of  posterior  aspect  of 
femur  granular.  Color  (in  alcohol)  above  dull  brownish  gray  with 
obscure  dark  spots  which  become  sharply  defined  and  blackish  on 
the  sides  and  hind  legs;  a  chevron  mark  of  dusky  on  the  upper  eyelids 
and  interorbital  space,  the  convexity  pointing  backward,  and  two 
longitudinal  curved  lines  between  the  shoulders  with  their  convexity 
toward  the  median  line;  legs  crossbarred  and  marbled  with  blackish; 
upper  posterior  aspect  of  femur  marbled  with  black;  underside 
whitish,  lower  lips  and  adjacent  portions  of  throat,  as  well  as  lower 
portions  of  the  thigh  and  the  tibia,  with  numerous  small  black  spots. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent 70 

Width  of  head 24 

Foreleg 42 

Hind  leg,  vent  to  tip  of  longest  toe 115 

Tibia 33 

The  adult  male  is  apparently  much  smaller,  U.S.N.M.  No.  31906, 
same  locality,  date,  and  collector,  measuring  only  45  mm.  in  total 
length.  The  hind  legs  are  much  longer,  as  the  tibio-tarsal  joint 
reaches  the  nostril,  and  the  tibia  is  slightly  longer  than  half  the  total 
length,  viz.  23.5  mm.  There  is  a  large  swelling  at  the  base  of  the  first 
finger,  with  a  pad  of  copulatory  asperities,  as  in  the  Ranas,  covering 
the  side  of  the  metacarpal  and  the  basal  phalanx.  There  is  also  an 
internal  vocal  sac  with  an  opening  in  the  mouth  on  either  side  of  the 
tongue.  The  coloration  is  essentially  as  in  the  female,  only  the  dusky 
spots  on  the  throat  are  much  smaller  and  much  more  numerous. 

Variation. — Our  series  is  rather  uniform,  showing  but  little  varia- 
tion, except  that  there. is  a  great  deal  of  difference  in  the  amount  of 
dark  markings  on  the  underside,  the  above  descriptions  representing 
the  maximum. 

Habitat. — None  of  the  records  thus  far  published,  except  Okada's 
Catalogue,  gives  any  definite  localities  for  this  strictly  Japanese  species. 
The  original  types  collected  by  Buerger  have  only  "  Japan"  for  habi- 
tat, presumably  southern  Japan,  or  more  strictly  Kiusiu.  However, 
in  the  United  States  National  Museum  we  have  specimens  from  Miya- 
zaki,  in  Kiusiu,  collected  by  Rev.  C.  A.  Clark,  and  from  the  province 
of  Iga,  in  Hondo;  about  30  miles  east  of  Osaka,  through  Professor 
Ijima.  Dr.  T.  Lenz,  in  1896,  also  collected  it  in  the  same  general 
region,  specimens  from  the  provinces  of  Yamasliiro,  Setsu,  and 
Yamato,  surrounding  Kioto  and  Osaka,  being  in  the  Hamburg 
Museum  (Nos.  1000,  1009,  1011).  Osaka,  besides  recording  it  from 
the  provinces  of  Mino,  Hida,  and  Yamashiro,  mentions  Hayakawa, 
near  Hakone,  Chichibu  in  Musashi,  and  Yumoto  and  Chuzenji  Lake, 
at  Nikko,  as  places  where  Buerger's  tree-frog  occurs.     United  States 
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National  Museum  also  has  a  large  number  of  specimens  from  Mount 
Fuji.  Whether  this  species  goes  farther  north  than  Nikko  I  do  not 
ki:ow.  In  Shikoku  it  has  been  collected  by  Dr.  H.  M.  Smith.  In  the 
Kiu  Kius  it  is  replaced  by  the  next  species. 

List  of  specimens  of  Polypedates  buergeri. 


r.s 

N  M.  1 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected. 

2-W>4 

Male  a 

Province  of  lira. 

Hondo  

I.  Ijiina. 

*.N**W> 

do 

Femah' 

do 

Do. 

*I745 

Mlyazaki,  Kluslu 

C.  A.  Clark.     . 

;u<*>i 

do.* 

Kocbi,  Tosa 

Shikoku 

May  11,1903 

11.  M.  Smith. 

31«*>5 

Mate 

do 

do 

Do. 

:<l<JOr'» 

do.  r 

do 

do 

Do. 

34330 

do 

Mount  Fuji, 

Hondo 

May,       1896 

A.  Owstou. 

34351 

do 

do 

do 

Do. 

34.J52  ■ 

do 

do 

do 

Do. 

34353 

do 

do 



do 

Do. 

31334 

do 

do 

do 

Do. 

343V> 

do 

do 

do 

Do. 

M.&*  i 

do 

do 



do 

Do. 

34337  { 

do 

do 

do 

Do. 

:v43V% 

do 

do 

....... 

do 

Do. 

3433a 

do 

do 

do 

Do. 

343*4) 

do 

do 

do 

Do. 

:*4»»i 

do 

do 

do 

do 

Do. 

34:»»2 

do 



do 

Do. 

3I.«3 

do 

do 



do 

Do. 

m:*a 

do 

do 

do 

Do. 

343K3 

do 

do 



do 

Do. 

343t*i 

do 

do 

do 

Do. 

343t»7 

do 

do 

do 

do 

Do. 

34:»VJ 

do 

do 

Do. 

34:*<i 

do 

a  Figs.  142 

do 

do 

Do. 

-146  p.  151. 

l>  Description,  p.  151. 

cDescriptlo 

n,  p.  152. 

POLYPEDATES  EIFFINGERI*  (Boettgcr). 

1860.  Polypedates  burgerii  II  allow  ell,  Proo.  Phila.  Acad.,  1860,  p.  601  ("Loo 
(Two  Islands")  (not  of  Schlegel). 

1895.  Rana  eiffingeri  Boettoer,  Zool.  Anz.,  XVIII,  July  8,  1895,  p.  267  (type- 
locality,  "either,  and  probably,  from  Okinawa,  of  the  middle  group,  or 
from  Ohoithima,  of  the  northern  group;"  type,  Mus.  Senckenberg.,  No. 
.    1074a);  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  104. 

As  I  have  no  specimen  of  P.  eiffingeri,  I  give  below  a  translation  of 
Doctor  Boettger's  original  description  of  the  type  (fig.  147)  which, 
thanks  to  his  courtesy,  I  had  the  pleasure  of  examining  in  1898.  Like 
P.  buergeri,  the  specimen  in  question  has  the  first  finger  much  shorter 
than  second  and  the  tibia  about  one-half  the  total  length  of  head  and 
body. 

»  Named  for  Mr.  (leorg  Eiflinger,  of  Frankfort  on  the  Main. 
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Fia.  147.— Polype- 

DATES     EirFlN- 

geri.  About  1} 
X  nat.  size.  Vo- 
merine T  E  ETH. 
Sketch  by  au- 
thor  from 
type  in  senck- 
enbero  Museum. 


Original  description  of  type  specimen. — Adult  female;  Museum 
Senckenbergianum,  No.  1074a;  Riu  Kiu  Islands. — Vomerine  series 
between  the  choanae,  feebly  developed,  small,  oval,  separated  by  a 
very  wide  interval;  head  broader  than  body,  short, 
very  broad;  snout  short  triangular,  anteriorly  trun- 
cated; eye  larger  and  more  protruding  than  in  P. 
buergeri  (Schlegel) ;  all  other  characters  as  in  the  latter, 
but  the  back  less  warty,  a  small  white  tubercle  on  the 
tibio-tarsal  joint  and  a  series  of  smaller,  isolated  white 
tubercles  along  the  posterior  edge  of  the  lower  arm  and 
the  tarsus,  and  the  posterior  legs  shorter;  the  adpressed 
hind  leg  reaches  with  the  tibio-tarsal  joint  to  the  ante- 
rior border  of  the  eye  (in  P.  buergeri  to  the  nostril  or  to 
the  tip  of  the  snout) ;  the  digital  disks  somewhat  smaller  than  the 
tympanum.  Color  quite  similar,  but  the  posterior  aspect  of  the  femur 
lighter,  brownish  yellow,  with  large  blackish  spots  and  marblings. 

Dimensions. 

mm. 

Length  of  head  and  body 35 

Length  of  head 12. 5 

Width  of  head 14 

Tympanum 2.26 

Fore  leg 22 

Hind  leg 57 

Tibia , 18 

Largest  digital  disk 2« 

Habitat. — Thus  far  only  known  as  occurring  in  the  Riu  Kiu  Archi- 
pelago at  large.  Hallowell  reports  Polypedates  burgerii  from  "Ou- 
sima"  and  the  "Loo  Choo  Islands,"  a  record  probably  referable  to  the 
present  species.  The  origin  of  the  type  is  not  known  exactly,  as  Mr. 
Schmacker's  Japanese  collector  visited  all  three  groups  in  the  Riu 
Kius,  but  Doctor  Boettger  regards  it  as  certain  that  the  specimen  in 
question  came  either  from  the  northern  or  the  middle  group,  with  the 
probability  in  favor  of  the  latter. 

List  of  specimens  of  Polypedates  eiffingeri. 


Museum. 


No. 


Senckenberg  . . .     107 4a 


Sex. 


Female  a.. 


Locality. 


Riu  Kiu  Islands. 


W  h*m  By  wh°m  collected 

collected.  or   from    wh™ 


I 


received. 


B.  Schniacker. 


a  Type;  description,  p.  154;  flg.  147. 


<*  Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895.  p.  105. 
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POLYPEDATES  JAPONICUS  (Hallowell). 

1860.  Ixalus  japonicus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  501  (type-locality, 
Oshima,  northern  Riu  Kius;  type,  U.S.N.M.  No.  7313;  Stimpeon,  col- 
lector).— Okada,  Cat.  Vert.  Japan,  1891;  p.  66  (Okinawa  shima). — 
Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865;  author's  separate,  p.  16. 

1886.  Rana  macropus  Boulenger,  Proc.  Zool.  Soc.,  Ix>ndon,  1886,  p.  414  (substi- 
tute name;  "Oho  shima");  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.,  1892, 
p.  302  (Okinawa;  Hoist,  collector).— Fritze,  Zool.  Jahrb.  SyBt.,  VII, 
1894,  p.  865;  author's  separate,  p.  16. — Boettger,  Offenbach.  Ver.  Naturk. 
33-36  Ber.,  1895,  p.  103  ("Ohoshima  or  Okinawa.") 

I  have  convinced  myself  by  a  careful  dissection  of  the  fingers  of  one 
of  Hallowell's  cotypes  of  Ixalus  japonicus  that  there  is  an  intercalated 
bone  between  the  penultimate  and  the  ultimate  phalanges,  and  that 
this  species,  therefore,  belongs  to  the  genus  Polypedates  and  not  to 
Rana.     This  arrangement  of  the  tip  of  the  digits  is  also  quite  easfly 


151 


149 


153 


Figs.  14&-153.— Polypedates  japonicus.  1J  X  nat.  size.  148,  top  op  head;  149.  side  or  head;  ISO, 
open  mouth;  151,  undebside  of  hand;  152,  underside  of  foot;  153,  tip  of  digit.  No.  7313, 
U.S.N.M. 

discernible  from  the  outside,  the  peculiar  notch  between  the  disk  and 
the  penultimate  phalanx  being  very  conspicuous. 

The  vomerine  teeth  are  so  insignificant  that  at  a  first  inspection 
they  seem  to  be  absent.  Under  a  very  powerful  lens,  however,  a 
transverse  series  of  very  minute  teeth  is  discovered  close  to  the  ante- 
rior border  of  the  choanse.  This  justifies  the  reference  of  this  species 
to  Polypedates  rather  than  to  Ixalus,  or  Pliilautusa  Gistel,  as  the  name 
should  stand,  Ixalus  Dum6ril  and  Bibron,  1841,  being  preoccupied  by 
Ixalus  Ogilby,  Proc.  Zool.  Soc.  London,  1836,  p.  119. 

Description. — Adult  female;  U.S.N.M.  No.  7313  a;  Amami-o-shima, 
Riu  Kiu;  May,  1855;  W.  Stimpson,  collector  (figs.  148-153).  Vome- 
rine teeth  in  two  oblique,  very  indistinct  series  between  and  very 

oPhilautus  Gistel,  Naturg.Thierr.,  1848,  p.  x  (substitute  name  for  Orchestes  Tschudi, 
1838,  which  is  also  preoccupied  by  Uliger,  1807).  See  Stejneger,  Proc.  U.  S.  Nat. 
Mus.,  XXVIII,  1905,  p.  346. 
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close  to  the  inner  border  of  the  choanse;  nostril  nearer  the  tip  of 
snout  than  the  eye;  interorbital  space  narrower  than  upper  eyelid; 
horizontal  diameter  of  tympanum  less  than  one-half  the  diameter  of 
the  eye;  fingers  free,  first  much  shorter  than  second;  disks  of  third 
fingers  largest,  less  than  half  the  diameter  of  tympanum;  webs  of  toes 
excised  to  distal  end  of  first  phalanx  of  fourth  toe;  subarticular 
tubercles  not  very  prominent;  inner  metatarsal  tubercle  small,  oval; 
no  outer  tubercle;  tibio-tarsal  articulations  reach  beyond  the  tip  of 
the  snout  more  than  half  the  width  of  the  head  when  hind  legs  are 
extended  forward  along  the  body,  and  when  bent  at  right  angles  to 
the  axis  of  the  body  the  same  joints  overlap  more  than  the  width  of 
the  interorbital  space;  skin  above  smooth  with  scattered  tubercles, 
which  are  more  numerous  on  the  sides,  and  various  very  narrow  and 
not  conspicuous  longitudinal  folds  which  anastomose  more  or  less 
and  form  two  shallow  crescents  on  the  shoulders,  with  the  convexity 
toward  the  median  line ;  throat  and  chest  smooth ;  rest  of  underside 
of  body,  as  well  as  posterior  aspect  of  the  femur  near  the  base,  coarsely 
granular;  a  fold  from  posterior  border  of  eye  over  tympanum  to 
above  insertion  of  fore  leg.  Color  (in  alcohol),  above  pale  drab  with 
brown  markings;  a  chevron  mark  on  top  of  head  across  the  middle  of 
upper  eyelids  with  the  angle  pointing  backward;  on  the  shoulders  two 
angular  marks  corresponding  to  the  glandular  folds,  a  dark  vertical 
band  from  front  of  eye  to  edge  of  lip,  and  a  longitudinal  one  from  eye 
over  upper  part  of  tympanum  to  shoulder  along  the  lower  edge  of  the 
glandular  fold;  legs  and  feet  cross-barred;  lower  lip  with  some  dark 
brown  spots;  a  dark  brown  longitudinal  line  in  frofit  of  upper  part 
of  overarm;  underside  otherwise  white. 

Dimensions, 

mm. 

Total  length,  tip  of  snout  to  vent 33 

Width  of  head 11 

Fore  leg 19 

Hind  leg,  vent  to  tip  of  longest  toe 62 

Tibia 21 

The  adult  male  is  smaller;  U.S.N.M.  No.  7313  d,  same  locality,  date, 
and  collector,  measures  only  26  mm. ;  a  copulatory  pad  of  minute 
asperities  forms  a  swelling  on  top  and  side  of  the  metacarpal  of  first 
finger;  there  is  apparently  an  internal  vocal  sac  with  openings  on  both 
sides  of  the  mouth  back  of  the  tongue. 

Variation. — In  structure  and  proportions  there  is  very  little  varia- 
tion observable.  The  coloration  is  also  on  the  whole  very  uniform, 
though  the  extent  and  intensity  of  the  dark  markings  vary  some- 
what; thus  there  is  often  a  dark  line  connecting  the  angles  of  the 
scapular  marks,  and  in  some  there  is  an  elongated  lozenge-shaped 
mark  on  the  lower  back. 
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Habitat. — Although  originally  recorded  by  Hallowell  as  from 
"Japan,"  this  species  is  confined  to  the  Riu  Kius,  for  the  original 
label,  with  the  locality  "Ousima,  Japan,"  is  still  in  the  bottle  with 
Hallowell's  types  of  Ixalus  japonicus.  Boulenger,  in  referring  the 
species  to  Rana,  redescribed  and  renamed  it  (as  there  was  already 
another  Rana  japonica)  from  a  specimen  in  the  British  Museum, 
obtained  by  Lieut.  Alfred  Carpenter,  R.  N.,  at  "Oho  Shima,"  and 
he  has  since  recorded  its  occurrence  in  Okinawa  shima.°  Two  speci- 
mens in  the  Science  College  Museum  (Nos.  24  a  and  (i)  p  2)  from  the 
latter  locality  have  been  examined  by  me  and  compared  with  Hal- 
lowell's types. 

List  of  specimens  of  Polypedates  japonicus. 


Museum. 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  collected. 

U.S.N.M 

7313  a 
7313  b 
7313  c 
7313  d 
7313  e 
7313  t 
24  A 
(I)P2 

Female  «. . 
do 

Amami-o-shima,  Rlu  Kiu.. 
do 

May,       1855 
do 

W.  8tlmpson. 

Do 

Do. 

Do 

do.... 

do 

do 

do 

do 

do 



Do. 

Do 

Male* 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Sci.  Coll.,  Tokyo. . 

Female... 
do.... 

Okinawa  shima,  Riu  Kiu... 
Nana,  Okinawa 

Shiralshi. 

•Type;  description,  p.  155;  figs.  148-153. 


&  Description,  p.  156. 


POLYPEDATES  LEUCOMYSTAX  o  (Gravenhorst). 


1829. 


Hyla  leucomystax  Gravenhorst,  Delic.  Mus.  Vratislav.,  p.  26  (type-local- 
ity, Java;  type  in  Breslau  Mus.;  Kuhl,  collector).— Rhacophorus  leuco- 
mystax Boulenger,  Proc.  Zool.  Soc.  London,  1889,  p.  29  (southern  China 
and  eastern  Himalayas  to  Malay  peninsula  and  archipelago). 

1829.  Hyla  sexvirgata  Gravenhorst,  Delic.  Mus.  Vratislav.,  p.  28  (type-locality, 
Java;  type  in  Breslau  Mus.;  Reinwardt,  collector). 

1835.  Hyla  quadrilineata  Wieomann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt. 
1,  p.  260,  pi.  xxn,  fig.  1  (type-locality,  Manila,  P.  I.;  Meyen,  collector). 

1841.  Polypedates  rugosus  Dumeril  and  Bibron,  Erpe*t.  Gen.,  VIII,  p.  520  (type- 
localities,  Java  and  Manila;  types  in  Paris  Mus.). 

1858.  Polypedates  maculatus  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  78  (part: 
China;  Philippines). 

1860.  Polypedates  megacephalus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  507 
(type-locality,  Hongkong). 

1882.  Rhacophorus  maculatus  var.  quadrilineata  Boulenger,  Cat.  Batr.  Sal.  Brit. 
Mus.,  p.  84  (Singapore,  Java,  Philippines,  Formosa). 

1885.  I ly  lor  ana  longipes  Fischer,  Archiv  Naturg.,  LI,  Pt.  1,  p.  47  (type-locality, 
Pagat,  southeast  Borneo;  type  in  Brit.  Mus.;  Grabowsky,  collector). 

1889.  Rhacophorus  leucomystax  var.  sexvirgata  Boulenger,  Proc.  Zool.  Soc.  Lon- 
don, 1889,  p.  30. 

Description. — Adult  female;  Brit.  Mus.  No.  79.6.20.27;  Formosa; 
Matthew  Dickson,  collector.     Vomerine  teeth  in  two  nearly  straight 

a  Proc.  Zool.  Soc.  London,  1892,  p.  302. 

&  From  \svk6s,  bright,  white;  nv6ra$,  upper  lip. 
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rows  between  the  choanae,  contiguous  with  the  latter  and  separated 
from  each  other  by  a  space  as  wide  as  the  choanae;  nostrils  nearer 
tip  of  snout  than  eyes;  upper  eyelids  only  two-thirds  the  interorbital 
space;  diameter  of  tympanum  about  three-fourths  that  of  the  eye; 
fingers  with  barely  a  rudiment  of  web;  first  finger  shorter  than 
second  by  half  the  diameter  of  the  disk,  which  is  more  than  half  that 
of  the  tympanum;  toes  about  half  webbed,  inner  metatarsal  tubercle 
much  smaller  than  digital  disks;  no  outer  tubercle;  tibio-tarsal 
joint  extends  beyond  the  tip  of  the  snout;  skin  nearly  smooth  above 
and  on  throat  and  chest,  strongly  granular  on  belly  and  underside 
of  thighs;  a  sharp,  narrow  fold  from  posterior  corner  of  eye  in  a 
straight  line  over  tympanum,  ending  rather  abruptly  some  distance 
past  the  insertion  of  the  fore  limb.  Color  (in  alcohol),  pale  brownish 
gray  above,  with  four  obscure  longitudinal  brownish  bands,  the 
lateral  ones  broader  and  originating  on  the  anterior  portion  of  the 
upper  eyelids,  the  median  ones  narrower,  originating  on  the  snout 
and  apparently  confluent  on  the  sacrum;  a  narrow  blackish  line 
runs  from  the  tip  of  snout  through  the  nostrils,  middle  of  eyes,  and 
over  the  tympanum  just  underneath  the  postocular  fold;  on  the  flanks 
a  few  distinct  blackish  reticulations;  edge  of  jaws  whitish,  accentuated 
by  a  very  narrow  line  of  dark  brownish. 

Dimensions. 

mm. 

Total  length,  tip  of  snout  to  vent • 58 

Snout  to  eye '. 11 

Snout  to  posterior  border  of  tympanum 22 

Nostril  to  eye 8 

Diameter  of  eye 7 

Diameter  of  tympanum 5 

Interorbital  width 7 

Fore  leg 36 

Tibia 32 

Digital  disks 2. 75 

Habitat. — Polypedates  leucomystax  is  said  to  inhabit  "Southern 
China  and  Eastern  Himalayas  to  the  Malay  peninsula  and  archi- 
pelago.,,  The  striped  form,  supposed  to  be  only  a  color  variety," 
has  been  found  in  Java,  Sumatra,  Singapore,  the  Philippines,  and  in 
Formosa,  a  specimen  from  the  latter  island,  collected  by  Mr.  Matthew 
Dickson,  being  in  the  British  Museum. 

<»Mr.  S.  S.  Flower,  who  studied  Polypedates  lemomystax  alive  in  the  Malay  penin- 
sula, says  that  the  striped  specimens  do  not  represent  "even  a  true  variety,  as  the 
dark  lines  appear  conspicuously  and  disappear  entirely  in  the  same  individual.  If 
killed  with  or  without  the  lines  visible  they  remain  so  in  spirit.  In  Singapore  at 
different  times  I  noticed  many  young  frogs  which  had  just  left  the  water,  all  of  which 
had  the  dark  lines  visible;  these  disappear  as  the  animal  grows,  only  to  reappear 
temporarily  in  the  adult."     (Proc.  Zool.  Soc.  London,  1896,  p,  906.) 
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Museum. 


No. 


Sex. 


Locality. 


When  col- 
lected. 


By  whom  col- 
lected. 


I 


Brit.  Mus ,  79. 6. 20. 27  j  Female  a Formosa. 


M.  Dickson. 


a  Description,  p.  157. 

TADPOLES. 

The  characters  of  the  larvae  of  the  tailless  batrachians  of  Japan  and 
adjoining  territory  have  received  no  attention  thus  far.  Boulen- 
ger  has  given  the  study  of  the  European  forms  special  attention, 
and  Flower  has  described  several  eastern  Asiatic  species.  From 
Boulenger's  key  to  the  European  tadpoles"  and  Flower's  descrip- 
tions it  is  possible  to  draw  up  a  general  scheme  of  the  Japanese  forms, 
by  which  at  least  the  genera  may  be  recognized.  Upon  this  basis  it 
will  then  be  comparatively  easy  for 
the  resident  naturalists  to  gradually 
extend  the  key  to  include  all  the 
species. 

It  will  be  necessary  for  this  pur- 
pose to  give  a  brief  account  of  the 
morphological  characters  which  are 
utilized  for  the  distinction  of  these 
larvae.  The  following  is  therefore 
condensed  from  Boulenger's  excel- 
lent chapter  on  the  tadpoles  in  the 
work  alluded  to  above. 

Tadpoles  for  identification  are 
preferably  selected  after  the  bud- 
ding of  the  hind  legs  and  before  the 
appearance  of  the  front  legs. 

By  body  is  meant  head  and  body  together,  and  its  longitudinal 
measurement  is  taken  to  the  origin  of  the  hind  limbs.  Depth  of 
tail  includes  crests. 

By  mouth  (fig.  154)  is  understood  the  opening  with  its  horny 
beak,  not  unlike  that  of  a  cuttlefish,  as  well  as  the  surrounding, 
funnel-shaped  lip.  This  may  be  entirely  bordered  by  fleshy  papillae, 
or  these  may  be  restricted  to  the  sides,  or  to  the  sides  and  the  lower 
border.  The  inner  surface  of  the  lip  is  furnished  with  ridges  armed 
with  series  of  minute,  bristle-like,  erect,  horny  teeth.  By  drawing 
an  imaginary  line  across  the  mandibles,  the  lip  may  be  divided  into 
an  upper  and  a  lower  portion,  the  series  of  teeth  above  the  upper 
mandible  being  termed  upper  labial,  those  below  the  lower  mandible 

oTaill.  Batr.  Europe,  pp.  105-109. 


Fig.  154.— Open  mouth  of  tadpole  of  Rana 

TEM PORARIA.  15  X  NAT.  SIZE,  bo,  BUCCAL 
ORIFICE;    Ip,    LABIAL   PAPILLA,'    TO,  UPPER, 

m'  lower  mandible;  t,  SERIES  of  teeth 
on  upper  lip;  t',  SERIES  of  tefth  on  lower 
lip.  (Adapted  from  Proc  Zool.  Soc. 
London,  1891,  pl.  xlv,  fig.  3a.) 
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being  lower  labial.  These  are  described  as  first,  second,  third,  etc., 
proceeding  from  the  outer  border  toward  the  beak  in  both  the  upper 
and  lower  sections  of  the  lip.     The  first  series,  either  in  the  upper  or 

lower  section,  may  be  mar- 
ginal or  may  be  within  the 
border,  which  is  then  occu- 
pied by  fleshy  papilhe.  The 
arrangement  of  the  series  is 
expressed  by  a  formula:  3. 
for  instance,  indicating  the 
number  in  the  upper  and 
lower  sections,  the  line  cor- 
responding to  the  beak. 

By  spiraculum  (figs.  155- 
156)  is  understood  the  open- 
ing or  tube  by  which  the 
water  is  expelled  from  the 
bronchial  chambers.  In  our 
species  it  is  located  either  on 
the  left  side  or  in  the  me- 
dian line  on  the  breast. 

The  anal  opening  (figs. 
155-156)  is  also  a  tube  situ- 
ated at  the  beginning  of 
the  tail  either  in  the  middle 
line  or  laterally  beside  the 
origin  of  the  lower  caudal 
crest. 

The  openings  of  numerous 
sensory  ducts  form  more  or  less  complicated  systems  of  lines  on  head 
and  body,  and  are  of  some  systematic  value.  A  glandular  streak 
extending  from  the  nostril  toward  the  eye  is  the  lachrymal  canal. 


Figs.  155-156.— Lower  view  of  tadpoles,  showing  lo- 
cation OF  SPIRACULUM  AND  ANAL  OPENING.  155,  DlS- 
COGLOSSOID  (COSTATE)  TOAD;  156,  HYLA.  *p.  SPIRACU- 
LUM; an,  anus.  (From  Boulenger,  Proc.  Zool.  Soc 
London,  1891,  p.  506.) 


Figs.  157-159.— Mouth  of  tadpoles.    10  x  nat.  size.    157,  Bombina  salsa;    158,  Hyla  arborea. 

15  X  NAT.  SIZE.      150.  BUFO  BUFO.      (FROM   BOULENGER,  PROC  ZOOL.  SOC.  LONDON,  1891,  PL.  XLVU, 
FIG.  5A;   PL.  XLVI,  FIGS.  lA  AND  4\.) 
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PRELIMINARY   KEY  TO   THE   TADPOLES. 

a1  Mouth  with  horny  beak;  series  of  horny  teeth,  more  or  less  surrounded  by  papillae. 
bl  Spiraculum  in  the  mid-ventral  line  (fig.  155);  labial  teeth  in  two  or  more  rows  in 

nearly  every  series Bombina  (bombina,  salsa,  fig.  157) 

6s  Spiraculum  on  the  left  side  of  the  body  (fig.  156);  labial  teeth  in  one  row  in  each 
series. 
c1  Anus  median  (fig.  155);    spiraculum  directed  backward;    lower  lip  only 
papillose  at  the  corners. 
Bufo  (bufo,  fig.  159;  viridis;  calamita;  melanostictus  [Flower,  Proc.  Zool. 

Soc,  1896,  pi.  xliv,  fig.  3]) 

c2  Anus  dextral,  fig.  156;  spiraculum  directed  backward  and  upward;  papilla 

continuous  along  lower  lip  or  only  narrowly  interrupted  in  the  middle. 

d l  Anus  opening  above  the  lower  edge  of  the  tail ;  upper  caudal  crest  extending 

far  forward  on  the  back  almost  to  between  the  eyes .  Hyla  (arborea.  fig.  158) 

d2  Anus  opening  close  to  the  lower  edge  of  the  tail;  upper  caudal  crest  not 

extending  forward  beyond  the  vertical  of  the  spiraculum. 

e1  Papillose  series  bordering  lower  lip  uninterrupted  in  the  middle.  .Rana. 

P  Upper  lip  not  bordered  by  papillae ;  beak  white,  more  or  less  broadly 

bordered  with  black. 

gl  Series  of  labial  teeth  ?-°r-3 

R.  macrodon  [Flower  P.  Z.  S.,  1899,  pi.  lix,  fig.  1];  esculenta;  arvalis. 

g2  Series  of  labial  teeth  — °— R-  temporaria,  fig.  154;  agilis. 

P  Upper  lip  bordered  by  papillae  like  lower  one;  beak  entirely  black. 

R.  tigcrina  [Flower,  P.  Z.  S.,  1899,  pi.  lix,  fig.  2] 
a2  Papillose  border  of  lower  lip  narrowly  interrupted  in  the  middle. 

Polypedates  leucomystax  [Flower,  P.  Z.  S.,  1896,  pi.  xliv,  fig.  2;  1899, 

pi.  lix,  fig.  3] 
a2  Mouth  without  hard  beak,  labial  teeth,  or  papillae,  consisting  of  a  simple  upper 

lip  and  a  contractile  lower  one Microhyla  ornata  [Flower  P.  Z.  S.,  1899,  pi. 

lx,  fig.  1] 

Cls^s  REPTILIA. 

1768.  Reptilia  LAURENTi,*Synops.  Rept.,  p.  19  (compare  p.  6). 
1820.  Pholidota  Merrem,  Tent.  Syst.  Amph.,  p.  5. 
1826.   Monopnoa  Fitzinqer,  Neue  Classif.  Rept.,  p.  3. 
1841.  Uaplopnoa  Leuckart,  Zool.  Bruchst.,  II,  p.  31. 

The  existing  reptiles  are  divided  by  Dr.  H.  F.  Osborn  into  two  sub- 
classes, Diapsida  and  Synapsida.  To  the  latter  belongs  only  one 
existing  order,  viz,  the  turtles  (Testudinata),  which  are  characterized 
by  having  the  scapular  arch  internal  to  the  ribs,  while  in  the  three 
existing  orders  of  the  Diapsida  it  is  external.  These  orders  are:  Cro~ 
codilini  (also  called  Loricata  or  Emydosauria) ,  characterized  by  two- 
headed  ribs;  RhynchocepTialia,  represented  by  a  single  surviving  genus 
in  New  Zealand  (Sphervodon),  superficially  resembling  a  lizard,  but 
distinguished  from  the  next  order  by  having,  among  other  characters, 
the  quadrate  bone  immovably  fixed  to  the  adjacent  cranial  elements 
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by  suture,  while  in  the  Squamata,  embracing  snakes  and  lizards,  it  is 
loosely  articulated  with  the  cranium  at  the  proximal  end;  the  last 
two  orders  have  one-headed  ribs. 

As  stated,  recent  Rhynchocephalia  occur  only  in  New  Zealand,  and 
the  crocodiles  are  not  known  with  certainty  to  enter  our  territory,  in 
which  consequently  only  the  Squamata  and  the  Testudinata  are  found. 
These  two  orders  are  always  easily  distinguished  by  their  external  ap- 
pearance alone,  the  solid  encasement  of  the  turtles  in  their  bony  shell, 
covered  by  horny  plates  or  a  soft  skinj  being  a  character  quite  sufficient. 
Moreover,  the  presence  of  teeth  in  the  squamate  order  contrasts 
easily  with  the  toothless  horn-sheathed  jaws  of  the  turtles. 

Subclass  DIAPSIDA. 

1903.  Diapsida  H.  F.  Osborn,  Science  (n.  s.),  XVII,  Feb.  10,  1903,  p.  276. 

Order   SQUAMATA. 

1811.  Squamata  Oppel,  Ordn.  Rept.,  p.  14. 

1825.  Squamosa  Latreille,  Fani.  Nat.  Regno  Anim.,  p.  93. 

1831.  0phido8aurii  Eichwald,  Zool.  Spccialis,   III,  p.   168. 

1854.  Strepto8tylica  Stanxiis,  Handb.  Zootom.,  II,  Wirbclth.,  Pt.  2,  Amph.,  p.  5. 

1866.  Lepidosauria  IIaeckel,  Gen.  Morphol.,  II,  p.  cxxxvi. 

1898.  Sauria  Gadow,  Classif.  Vertebr.,  p.  24. 

Besides  the  chameleons,  which  form  a  suborder  by  themselves  (Pren- 
dentia,  or  Rhiptoglossi) ,  but  do  not  occur  east  of  India,  the  order 
Squamata  consists  of  two  suborders — the  lizards  (Sauria)  and  the 
snakes  (Serpentes).  The  anatomatical  characters  which  distinguish 
them  consist  chiefly  in  the  separate  condition  of  the  rami  of  the  lower 
jaw  in  the  snakes,  while  they  are  solidly  united  in  the  lizards;  in  the 
total  absence  even  of  vestiges  of  a  pectoral  arch  in  the  snakes;  and  in 
the  closing  of  the  brain  case  anteriorly  in  the  latter.  There  are  no 
external  characters  which  will  in  all  cases  separate  a  snake  from  a 
limbless  lizard,  except  that  in  the  latter  the  tongue  is  not  retractile 
into  a  basal  sheath,  while  in  most  cases  they  possess  distinct  eyelids 
and  ear-openings,  both  wanting  in  the  snakes.  All  the  lizards  within 
the  region  here  treated  of  have  four  limbs  and  are  thus  easily  distin- 
guished from  the  snakes. 

Suborder  SAURIA. 

1788.  Laeertx  Batsch,  Anleit.  Kenntn.  Thiere  Mineral.,  I  (p.  437). 

1802.  Sauria  Macartney,  in  Ross'  Tranal.  Cuvier's  Lect.  Comp.  Anat.,  I,  tab.  in. 

1803.  Sauri  Daidin,  Hist.  Nat.  Rept.,  V,  tabl.,  p.  8. 

1804.  Sauni  Latreille,  Nouv.  Diet.  d'Hist.  Nat.,  XXIV,  tabl.  m6th.,  p.  61. 
1828.  Pncumaturomolgaci  Ritoex,  Nova  Acta  Acad.  Loop.  Carol.,  XIV,  p.  274. 
1828.  Saurx  Wagler,  Isis,  1828,  p.  860. 

1831.  Lacertina  Mueller,  Tiedem.  et  Trevir.  Zeitschr.  Phys.,  IV,  p.  — . 
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1839.  Sautes  Swainson,  Nat.  Hist.  Class.  Fish.  Amph.  Rept.,  II  (Lardner's  Cab. 

Encycl.),  p.  148. 
1842.  Lacerttlia  Owen,  Rep.  Brit.  Ass.  Adv.  Sci.  Plymouth  Meet.,  1841  (p.  144). 
1845.  Sawra  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  3. 

1849.  Porpopoda  Mayer,  Rheinlaend.  und  Westphal.  Verhandl.,  VI  (p.  177). 
1857.  Lepidota  Jan,  Cenni  Mus.  Milano,  p.  37. 
1886.  Englossa  Gill,  Rep.  Smithson.  Inst.,  1885,  p.  801. 
1898.  Autosawri  Haeckel,  in  Gadow,  Classif.  Vertebr.,  1898,  p.  24. 

The  saurian  fauna  of  Japan  is  very  fragmentary,  containing  at 
most  30  species  belonging  to  only  4  families.  It  is  very  suggestive  that 
the  bulk  of  this  number  belongs  to  the  two  families  Geklconidse  and 
Scincidae,  which  are  nearly  cosmopolitan  in  their  distribution.  Mem- 
bers of  these  families,  moreover,  seem  to  be  more  easily  transported 
to  distant  islands  than  almost  any  other  lizards.  Thus,  among  the 
species  occurring  in  Japanese  territory,  Hemidactylus  frenatus  occurs 
throughout  the  islands  and  along  the  shores  of  the  western  Pacific, 
from  Korea  to  Australia,  the  entire  Indian  Ocean,  and  even  in  St. 
Helena,  in  the  Atlantic  Ocean,  while  the  Cryploblepharus  pcecilopleurus 
has  a  distribution  even  more  extended.  The  most  remarkable  range, 
however,  is  that  of  Leiolopisma  laterale,  which  furnishes  one  of  the 
most  extraordinary  instances  of  disconnected  distribution,  as  the 
specimens  of  the  East  Asiatic  colony  seem  to  be  practically  indis- 
tinguishable from  those  occurring  in  North  America  east  of  the 
Rocky  Mountains. 

The  herpetological  fauna  of  Formosa  is  as  yet  too  little  known  to 
allow  us  to  make  any  generalization  as  to  the  route  by  which  the 
Indo-Malayan  species  have  reached  the  Riu  Kiu  Islands 

Of  the  rather  numerous  superfamilies  into  which  the  lizards  may 
be  divided,  only  three  are  represented  in  Japan  and  neighboring 
countries,  viz,  the  Gekkonoidex,  the  Agamoidese,  and  the  Lacertoidese, 
the  first  two  with  one  family  each,  the  latter  with  two,  the  Lacertidx 
and  the  Scincidx.  Some  of  their  main  characters  are  included  in 
the  following: 

table  of  saurian  families  in  japan,  etc. 

a1  Tongue  smooth,  or  with  villose  papilla4. 
61  (Gekkonoideje).     No  postorbital  or  postfronto-squamosal  arches;  clavicle  dilated 

proximally GekkonidjE,  p.  164 

b2  (Agamoide^e).     Postorbital  and  postfronto-squaraosal  arches  present;  clavicle  not 

dilated  proximally AgamidjE,  p.  182 

a2  (LacertoidEjE).    Tongue  covered  with  imbricate  scale-like  papillae  or  with  oblique 
papillose  folds. 

61  Premaxillary  double;  body  with  osteodermal  plates Scincid^e,  p.  193 

b2  Premaxillary  single;  no  osteodermal  plates Lacertid^e,  p.  228 

Taking  QOgnizance  of  external,  easily  verified  characters  only,  the 
species  occurring  within  our  area  may  be  referred  to  their  respective 
families  by  the  following: 
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ARTIFICIAL   KEY  TO  THE    FAMILIES   OF  LIZARDS  OCCURRING  IN  JAPAN    AND    ADJACENT 

TERRITORY.0 

a1  No  large  symmetrical  shields  on  top  of  head. 

61  Digits  dilated;  no  movable  eyelids;  tympanum  exposed GekkonidjE,  p.  164 

b2  Digits  compressed;  movable  eyelids;  tympanum  concealed  ...Ag  amirs,  p.  182 

a2  Top  of  head  with  large  symmetrical  shields. 

bl  Ventral  scales  cycloid,  arranged  quincuncially Scinch^,  p.  193 

b2  Ventral  scales  squarish,  in  longitudinal  and  transverse  series. .  .Lacerttd.e,  p.  228 

Family  GEKKONIDiE. 

The  Geckos  are  lizards  with  smooth  or  papillose  tongue,  dilated 
clavicles  and  biconcave  vertebrae;  mostly  without  movable  eyelids 
and  with  vertical  pupil;  toes  variously  modified  or  dilated  into  more 
or  less  adhesive  organs. 

A  large  family  they  are  represented  in  all  the  hotter  portions  of  the 
globe,  but  are  most  numerous  in  the  Indian  and  Australian  regions. 
In  the  area  covered  by  this  work  only  four  or  five  genera  have  been 
found.  Owing  to  the  ease  with  which  the  geckos  may  be  accidentally 
transported  from  place  to  place,  they  are  often  introduced  uninten- 
tionally into  new  localities  by  human  agency. 

Probably  most  of  the  species  are  nocturnal,  and  owing  to  the  con- 
struction of  the  toes  are  enabled  to  run  with  ease  on  smooth  perpen- 
dicular surfaces.  Some  species  emit  a  chuckling  sound  resembling 
the  word  "gecko,"  hence  their  name.  They  lay  round  eggs  with  a  hard, 
white  shell. 

Swinhoe  has  given  a  spirited  account  of  the  habits  of  the  common 
Japanese  house  gecko  as  observed  by  him  in  Formosa,  which  deserves 
to  be  reproduced  here.6 

In  running  over  the  perpendicular  face  of  the  wall  they  keep  so  close  and  their 
movements  are  made  so  quickly  with  one  leg  in  advance  of  the  other  that  they  have 
the  appearance  at  a  distance  of  gliding  rather  than  running.  The  tail  is  somewhat 
writhed  as  the  body  is  jerked  along,  and  much  so  when  the  animal  is  alarmed  and 
doing  its  utmost  to  escape;  but  its  progress  even  then  is  in  short  runs,  stopping  at 
intervals  and  raising  the  head  to  look  about  it.  If  a  fly  perch  on  the  wall  it  cau- 
tiously approaches  to  within  a  short  distance,  then  suddenly  darts  forward,  and 
with  its  quickly  protruded  glutinous  tongue  fixes  it.  Apart  from  watching  its  curious 
maneuvers  after  its  insect  food,  the  attention  of  the  most  listless  would  be  attracted 
by  the  singular  series  of  loud  notes  these  creatures  utter  at  all  hours  of  the  day  and 
night,  more  especially  during  cloudy  and  rainy  weather.  These  notes  resemble  the 
syllables  "  chuck-chuck12,  several  times  repeated,  and,  from  their  more  frequent 
occurrence  during  July  and  August,  are,  I  think,  the  call  notes  of  the  male  to  the 
female.  During  the  greater  part  of  the  day  the  little  creature  lies  quiescent  in  some 
cranny  among  the  beams  of  the  roof  or  in  the  wall  of  the  house  where,  however,  it  is 
ever  watchful  for  the  incautious  fly  that  approaches  its  den,  upon  whom  it  darts  forth 

____ s. 

a  For  nomenclature  of  head-shields  of  lizards,  see  p.  194,  figs.  17(V-178. 
b  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  pp.  222-223. 
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with  but  little  notice.  But  it  is  by  no  means  confined  to  the  habitations  of  men. 
Every  old  wall  and  almost  every  tree  possesses  a  tenant  or  two  of  this  species.  It  is 
excessively  lively,  and  even  when  found  quietly  ensconced  in  a  hole,  generally  man- 
ages to  escape — its  glittering  little  eyes  (black,  with  yellow  ocher  iris)  appearing  to 
know  no  sleep;  and  an  attempt  to  capture  the  runaway  seldom  results  in  more  than 
the  seizure  of  an  animated  tail,  wrenched  off  with  a  jerk  by  the  little  fellow  as  it  slips 
away,  without  loss  of  blood.  The  younger  individuals  are  much  darker  than  the 
larger  and  older  animals,  which  are  sometimes  almost  albinos.    *    *    * 

I  have  found  the  eggs  of  this  gecko  in  holes  in  walls  or  among  mortar  rubbish. 
They  usually  lie  several  together,  are  round,  and  did  not  seem  to  me  to  offer  any 
appearance  other  than  those  of  ordinary  lizards.  The  young,  when  first  hatched, 
keep  much  to  themselves  under  stones  in  dark  cellars,  where  they  live  until  they 
attain  two-thirds  the  size  of  the  adults.  At  this  stage  they  begin  to  show  out  in  con- 
spicuous places,  but  always  evince  alarm  at  the  approach  of  their  older  brethren; 
for  what  reason,  I  could  not  make  out. 

KEY  TO  THE    GENERA  OF   GEKKONID/E    INHABITING   JAPAN   AND   ADJACENT  TERRITORY. 

a1  Infradigital  plates  in  a  single  series;   the  free  distal  joint  at  the  extremity  of  the 
digital  expansion. 
61  Digits  with  but  a  slight  rudiment  of  web  at  base;  no  lateral  parachute-like  expan- 
sion   Gehhoy  p.  165 

6*  Digits  entirely  webbed;  wide  lateral  parachute-like  dermal  expansion  to  body, 

limbs,  and  tail Ptychozoon,  p.  170 

a*  Infradigital  plates  in  a  double  series,  the  distal  joint  rising  from  within  the  extrem- 
ity of  the  digital  expansion. 
bl  Inner  digit  with  a  compressed  clawed  phalanx. 

c1  Digits  free;  body  without  lateral  dermal  expansion Hemidaetylux,  p.  172 

c*  Digits  half  webbed;    body  with  a  much  developed  lateral  dermal  expansion. 

Cosymbotu8,  p.  178 
6*  Inner  digit  clawless Peropus,  p.  180 

Genus  GEKKO"  Laurenti. 

1768.  Gekko  Laurenti,  Synops.  Rept.,  p.  43  (type,  G.  verticillatus). 

1800.  Gecko  Cuvier,  Lecons  d'Anat.  Comp.,  I,  tabl.  m  (emendation). 

1810.  Geeus  Rafinesque,  Carat teri,  p.  9  (emendation). 

1826.  Platydadylus  Fitzinger,  Neue  Classif.  Rept.,  p.  13  (same  type)  (not  of 

Oken  1817). 
1833.  Lomatodadylus  van  der  Hoeven,  Handb.  Dierk.,  II,  Pt.  2,  p.  342  (type,  L. 

vit  talus). 
1843.  Scelotretus  Fitzinger,  Syst.  Rept.,  p.  101  (type,  G.  vittatus). 

GEKKO  JAPONICUS  (Dumtril  and  Bibron). 

YAMORI. 

Plate  XIII. 

1836.  Platydadylus  japonicus  Dumeril  and  Bibron,  Erp£t.  Gen.,  Ill,  p.  337 
(type-locality,  Japan;  types  in  Paris  Mus.). — Dumeril,  Cat.  M6th.  Rept. 
Mus.  Paris,  I,  1851,  p.  37. — Gecko  japonicus  Guenther,  Rept.  Brit. 
India,  1864,  p.  103  (southern  Japan;  Chusan,  China;  Formosa). — Hilgen- 
dorp,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  113. — Boulenger,  Cat. 

«  A  name  derived  from  the  sound  made  by  several  species. 
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Liz.  Brit.  Mus.,  I,  1885,  p.  188  (Japan;  Kiukiang  Mts. ,  Chefu,  Shanghai, 
Szechuen,  Ningpo,  Hongkong,  China;  Formosa). — Okada,  Cat.  Vert.  Jap., 
1891,  p.  71  (Tokyo;  Chukuzen,  etc.,  Okinawa). — Boettger,  Kat.  Rept. 
Mus.  Senckenberg. ,  1, 1893,  p.  34  (Japan;  Hongkong,  Canton,  Shanghai, 
Prov.  Guan-dung,  China).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860; 
author's  separate,  p.  11  (Tokyo;  Okinawa). — Gekko  japonicus  Stejneger, 
Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  218  (Taipa,  Formosa). 

1838.  Platydactylus  jamori  Temminck  and  Schleoel,  Fauna  Japon.,  Rept.,  p. 
103  (type-locality,  southern  Japan;  types  in  Leiden  Mus. ;  Siebold,  col- 
lector).— Bleeker,  Natuurk.  Tijdschr.  Nederland.  Indie,  XVI,  1858,  p. 
204  (name  only). — Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1860, 
pp.  109,  112  (Nagasaki). — Gecko  {Platydactylus)  jamori  Temminck  and 
Schleoel,  Fauna  Japon.,  Rept.,  1838,  pp.  136,  139,  Saur.  Batr.,  pi.  n, 
figs.  l-A.a 

1842.  Gecko  chinensis  Gray,  Zool.  Misc.,  p.  57  (type-locality,  China;  type  in  Brit. 
Mus.;  J.  Reeves,  collector). — Platydactylus  chinensis  Martens,  Preuss. 
Exped.  Ost-Asien,  Zool.,  I,  1876,  p.  374  (Nagasaki). 

1842.  Hemidactylus  nanus  Cantor,  Ann.  Mag.  Nat.  Hist.,  IX,  Aug.  1842,  p.  482 
(type-locality,  Chusan,  China;   types  in  Brit.  Mus.;  Cantor,  collector). 

1863.  Gecko  swinhonis  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  p.  222  (Taiwan  fu, 
Formosa;  habits)  (nomen  nudum,  not  of  Guenther  1864). 

1891.  Platydactylus  yamori  Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  V,  p.  239 
(Tokyo;  not  in  Yezo). 

1902.  Gehyra  intermedia  Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  183  (type- 
locality,  probably  Okinawa  shima;  type  in  Wistar  Inst.  Phila.  No.  572, 
orig.  No.  46;  Furness  and  Hiller,  collectors). 

The  specimens  from  Tsushima  and  Fusan,  Korea,  are  identical 
with  the  Japanese  specimens,  showing  no  tendency  toward  CMcTco 
swinhonis b  from  Northern  China.  The  latter  differs  in  having  very 
few  dorsal  tubercles,  median  pair  of  chin-shields  smaller,  and  scarcely 
any  trace  of  web  between  the  toes. 

Description  (figs.  160-163).— Adult  male;  U.S.N.M.  No.  31821; 
Yamagawa,  Province  of  Satsuma,  Kiusiu;  June  14,  1903;  Hugh  M. 
Smith,  collector. — Rostral  squarish,  about  twice  as  wide  as  high, 
bounded  above  by  two  large  internasals  and  two  small  scales 
between  the  latter,  the  superior  angles  entering  the  nostrils;  nostril 
between  first  supralabial,  rostral,  large  internasal,  and  three  smaller 
shields  above  and  behind;  distance  between  nostril  and  eye  equals 
distance  between  eye  and  ear-opening;  diameter  of  eye  a  little  more 

<*  Reproduced  in  this  work  on  Plate  XIII. 

&  1864.  Gecko  swinhonis  Guenther,  Rept.  Brit.  India,  p.  104,  pi.  xn,  fig.  A  (type- 
locality,  Peking;  type  in  Brit.  Mus.;  Swinhoe,  collector). — Boulenger, 
Cat.  Liz.  Brit.  Mus.,  I,  1885,  p.  189  (Peking).— Mueller,  Verh.  Naturf. 
Ges.  Basel,  VII,  Pt.  3,  1885  (Tien-tsin). 
18/  /.  Gecko  japonicus  Moellendorff,  Journ.  N.  China,  Br.  R.  Asiat.  Soc.  (n.  *.), 
XI,  p.  104  (Prov.  Chili,  China)  (not  of  Dumenl  and  Bibron).— Mbhely, 
Zichy's  Dritte  Asiat.  Forschungsr.,  II,  1901,  p.  44,  pi.  vi,  figB.  1-2  (Peking). 
1885.  Gecko  smnhoci  Boettger,  Offenbach.  Ver.   Naturk.  24-25  Ber.,  p.  139; 
26-28  Ber.  1888,  p.  61  (Miau-feng-shan,  near  Peking);  Kat.  Rept.  Mus 
Senckenberg.,  I,  1893,  p.  35. 
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Gekko  japonicus.    (From  Schlegel  ) 

For  explanation  op  plate  see  page  554. 
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than  half  the  distance  between  eye  and  tip  of  snout;  ear-opening 
small,  oval,  less  than  one-half  the  diameter  of  the  eye;  eleven  upper 
labials;  mental  pentagonal,  scarcely  larger  than  the  adjacent  lower 
labials;  nine  lower  labials;  behind  mental  a  pair  of  median,  some- 
what elongated  chin-shields,  on  either  side  of  which  another  similar 
shield  of  about  the  same  size ;  behind  these  several  polygonal  smaller 
shields;  whole  upper  surface  covered  with  granules,  those  on  the 
snout  considerably  larger;  among  the  granules,  from  the  eyes  back- 
ward to  the  root  of  the  tail,  numerous  small,  rounded  tubercles,  their 
mutual  distance  averaging  about  one-half  the  diameter  of  the  eye, 
not  arranged  in  regular  longitudinal  series,  though  about  twelve 
tubercles  can  be  counted  in  a  line  across  the  back;  upper  surface  of 


161 


162 


FlG8.  160-163.— GEKKO  JAPONICUS.     2  X   NAT.  SIZE.      160,  TOP  OF  HEAD;    161,  SIDE  OF  HEAD;   162,  CHINJ 
163,  UNDERSIDE  OF  FOOT.      No.  17521,  U.S.N.M. 

limbs  covered  with  granules  like  the  back ;  lower  surface  of  body  and 
limbs  covered  with  imbricate  scales  except  on  the  throat  and  anterior 
portion  of  neck,  which  are  covered  with  granules  of  the  size  of  those 
on  the  back;  first  toe  with  9  lamellae,  fourth  with  15  underneath; 
second,  third,  and  fourth  toes  connected  by  a  basal  web;  an  angular 
series  of  six  preanal  pores  (by  an  anomaly  two  inner  pores  on  left  side 
not  developed);  base  of  tail  swollen,  with  a  single  large  tubercular 
scale  on  each  side;  tail  suddenly  tapering  from  the  basal  swelling, 
slightly  depressed,  oval  in  section,  covered  above  with  small  scales, 
the  annular  arrangement  of  which  is  chiefly  marked  by  the  straight 
posterior  outline  of  every  ninth  row,  and  a  pair  of  median  tubercles 
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on  the  latter;  underneath  scales  larger  with  a  median  series  of  wide 
plates,  every  third  of  which  is  a  little  wider,  its  posterior  edge  corre- 
sponding to  the  posterior  outline  of  the  annulus.  Color  (in  alcohol) 
drab  gray  above  with  a  double  series  of  obscure  dusky  spots  on  back 
and  crossbars  on  limbs  and  tail ;  an  obscure  dusky  band  from  nostril 
through  eye  to  occiput  meeting  its  fellow  from  the  other  side  on  the 
latter;  a  similar  band  from  eye  to  ear-opening,  and  ill-defined  dusky 
spots  on  both  upper  and  lower  labials. 

Dimensions. 

mm. 

Total  length 106 

Snout  to  vent 60 

Vent  to  tip  of  tail 46 

Snout  to  ear-opening 16 

Greatest  width  of  head 13 

Fore  leg,  from  axilla 18 

Hind  leg,  from  groin 26 

The  adult  female  (U.S.N.M.  No.  31822;  same  locality  and  col- 
lector) differs  chiefly  in  the  absence  of  the  preanal  pores  and  of  the 
basal  swelling  of  the  tail;  the  spur-like  tubercle  on  each  side  of  the 
base  of  the  latter  is  present,  but  is  smaller  than  in  the  male;  the  tail 
itself  is  slightly  broader  and  more  depressed. 

Variation. — Besides  slight  differences  in  the  number  of  labials,  in 
the  relative  size  and  shape  of  the  chin-shields,  and  in  the  number  of 
tubercles  on  the  occiput,  it  may  be  mentioned  that  some  specimens, 
for  instance,  U.S.N.M.  No.  13563,  from  Nagasaki,  have  plainly  devel- 
oped tubercles  among  the  granules  on  the  upper  side  of  forearm  and 
tibia,  especially  on  the  latter.  The  number  of  preanal  pores  in  the 
males  varies  somewhat.  In  some  specimens  the  series  is  narrowly 
interrupted  on  the  middle  line  by  a  single  poreless  scale,  in  others  the 
series  is  continuous.  Thus,  No.  13563,  from  Nagasaki,  and  No. 
13751,  from  Yokohama,  have  three  pores  on  each  side  of  the  median 
line;  Sci.  Coll.  No.  30,  from  Formosa,  has  9  pores  in  a  continuous  line; 
No.  14866,  from  Osaka,  has  7  altogether,  like  a  specimen  from  Shi- 
koku,  No.  31895.°  The  spur-like  tubercle  on  each  side  of  the  base 
is  very  variable.  Often  there  is  a  group  of  three  large  tubercles, 
and  in  No.  13563  these  are  supplemented  by  two  additional  large 
scales  at  their  base. 

When  the  tail  is  broken  off,  the  new  tail  grown,  as  in  No.  13563, 
approximates  the  old  one  in  size  and  shape,  but  the  scales  are  larger 
somewhat  imbricate,  and  not  arranged  in  transverse  series;  neither 
is  there  any  trace  of  annuli  nor  of  tubercles;  a  few  of  the  scales  on 
the  under  side  are  widened,  but  there  is  no  median  series  of  regular 
shields. 

a  Boulenger's  statement  (Cat.  Liz.  Brit.  Mus.,  I,  1885,  p.  188),  that  there  are  "  six  to 
aixteen  on  each  side"  is  due  to  a  lapse. 
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Habitat. — The  center  of  its  distribution  seems  to  be  south-central 
and  eastern  China.  On  the  coast  it  occurs  from  Hongkong  to  Chefu. 
To  the  north  it  is  replaced  by  6.  swirihonis.  Outside  of  China  it  is 
found  in  Formosa,  the  Riu  Kius,  Korea,  Tsushima,  and  southern 
Japan. 

In  Formosa  it  is  said  to  be  ''common  everywhere/'  though  the 
only  localities  from  which  specimens  have  been  recorded  are  Taipa 
and  Taiwan  fu.  Doctor  Fritze  reports  it  equally  common  in  Okinawa. 
I  have  before  me  specimens  from  Miyako  shima,  Tsushima,  and  from 
Fusan,  Korea,  collected  by  Jouy.  They  are  probably  a  recent  intro- 
duction in  the  latter  place. 

In  Japan  proper  it  occurs  at  least  as  far  north  as  Tokyo,  and  speci- 
mens from  Yokohama,  Nagasaki,  and  Osaka  are  in  the  various 
museums,  while  Okada  enumerates  it  from  the  province  of  Kawa- 
chi,  Suwo,  and  Nagato,  in.  Hondo,  and  Chikuzen,  in  Kiusiu.  Dr. 
Hugh  M.  Smith  collected  it  in  Satsuma  and  Shikoku.  It  does  not 
seem  to  be  found  in  the  mountain  districts,  and  Fritze  specifically 
denies  its  occurrence  in  Yezo.  Doctor  Nozawa  writes  me  that  he 
has  "heard  of  its  presence  in  south  Yezo,"  but  if  specimens  have 
been  taken  there  they  have  probably  only  been  introduced  in  car- 
goes from  farther  south.  In  this  connection  I  may  cite  Mr.  E. 
Klocke's  experience,  who  once  observed  a  Oekko  on  the  walls  of  a 
hut  in  the  Chitose  forests  near  Lake  Shikotko,  which  he  suggests 
might  have  been  unintentionally  introduced  from  Hondo.0 

List  of  specimens  of  Gekko  japonicus. 


Museum. 


No. 


U.S.N.M 

Do 

13563 
13751 

Do 

14866 

Do 

17513 

T>o 

17514 

Do 

17515 

Do 

17521 

Do 

21362 

Do 

31821 

Do 

31822 

Do 

31805 

Do 

31896 

Do 

34186 

Do 

34187 

Do 

34189 

Do 

34190 

Do 

36528 

ScL  ColL  Tokyo  . . 
WiiUrlnst 

30 
572 

Sex  and 
age. 


Locality. 


Male Nagasaki 

do.  » . . .   Yokohama  (?) 

(«)  Osaka 

!  Fusan,  Korea 

i do 

I  ....do 

Female &. .   Tsushima 

Young Fusan,  Korea 

Male  c |  Yamagawa,  Kiusiu . 


When  col-    |  B^nf?mn?°1^^ 
lpfttjvi  or  from   whom 

Iecwa-  received. 


May  —,1881 


Female  o. . 

Male  a 

Young 

...do 

...do 

Female . . . 

...do 

Male 

...do 

(*) 


....do 

Kochi,  Shikoku 

....do 

Kanagawa,  Yokohama. 

do 

....do 

do 

Miyakoshima,  Riu  Kiu . 

Taipa,  Formosa 

Riu  Kiu 


1885 

1885 

1885 

May  —,1885 

May  28,1886 

June  14,1903 

....do 

May  11,1903 

....do 

Dec.   14.1898 

do 

May  14,1902 
....do 


Sept. 


Jouy  and  Dale. 
P.  L.  Jouy 
R.  Hitchcock. 
P.  L.  Jouy. 

Do. 

Do. 

Do. 

Do. 
H.  M.  Smith. 

Do. 

Do. 

Do. 
A.  Owston. 

Do. 

Do. 
'   Do. 

T.  Tada. 
Furness  and  Hiller 


I 


a  P.  168. 


*  Figs.  160-163. 


c  Description,  p.  166. 


d  Type  of  Qehyra  intermedia. 


<*Annot.  Zool.  Japon.,  V.,  Pt.  2,  1904,  p.  85. 
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Genus  PTYCHOZOON*  Kuhl. 

1822.  Ptychozoon  Kuhl,  Isis,  1822,  p.  475  (nomen  nudum). 

1826.  Ptychozoon  Fitzinger,  Neue  Classif.  Rept.,  p.  13  (type,  P.  homalocephalum  ). 

1827.  Pteropleura  Gray,  Philos.  Mag.  (2),  II,  p.  56  (type,  P.  horsfieldii). 

1893.  Ptychozoum  Boettoer,  Kat.  Rept.  Mus.  Senckenberg. ,  I,  p.  35  (emenda- 
tion). 

There  are  two  species  of  Ptycliozoon,  namely,  P.  kuhli  b  and  P.  hors- 
fieldii, which  differ  considerably.  The  more  essential  characters 
consist  in  the  absence  of  enlarged  tubercles  among  the  dorsal  gran- 
ules in  P.  horsfieldii,  the  shorter  series  of  preanal  pores  and  the  pres- 
ence of  a  distinct  series  of  femoral  pores  in  the  males  of  this  species. 
Also  in  the  much  feebler  segmentation  of  the  tail,  as  well  as  the 
much  smaller  development  of  the  caudal  lobes,  which  do  not  join 
to  form  a  terminal  large  flap  as  in  P.  Jcuhli. 

PTYCHOZOON  HORSFIELDII  c  (Gray). 

1827.  Pteropleura  horsfieldii  Gray,  Philos.  Mag.  (2),  II,  July,  1827,  p.  56  (type- 
locality,  India:  Singapore;  type  in  Brit.  Mus.;  Hardwicke,  collector).— 
Platydactylus  horsfieldii  Fitzinger,  Syst.  Rept.,  1843,  p.  101. — Ptycho- 
zoon horsfieldii  Mueller,  Verh.  Naturf.  Ges.  Basel,  X,  1892,  p.  209,  pi.  iv 
(Penang). 

1845.  Ptychozoon  homalocephala  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  164  (part:  Singa- 
pore) (not  of  Creveld). — P.  homalocephalum  Boulenger,  Cat.  Liz.  Brit. 
Mus.,  I,  1885,  p.  190  (part:  Singapore);  Proc.  Zool.  Soc.  London,  1887, 
p.  146  (Riu  Kiu  Islands).— Okada,  Cat.  Vert.  Japan,  1891,  p.  71  (Oki- 
nawa).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860;  author's  separate, 
p.  11. 

Thanks  to  the  courtesy  of  the  authorities  of  British  Museum,  I 
have  been  able  to  compare  Pryer's  specimen,  said  to  have  come  from 
"Loo-Choo,"  with  the  type  of  Gray's  P.  horsfieldii  (which  is  a  female 
and  consequently  lacks  the  pores)  from  Singapore,  and  found  them 
to  agree  completely.  A  male  from  Mount  Dulit,  Borneo,  in  the  same 
museum,  differs  only  in  having  three  more  preanal  pores. 

Description  (figs.  164-166). — Adult  male;  British  Museum,  No.  87. 
1.  31.  5;  uLoo-Choo  Islands;"  presented  by  Mr.  Pryer.  Rostral 
almost  quadrangular,  large,  at  upper  corners  entering  nostrils; 
the  latter  surrounded  by  rostral,  first  labial,  one  postnasal,  and 
two  supranasals;  between  the  anterior  supranasals  a  large  nearly 
quadrangular  shield  separating  them  entirely  and  joining  the  rostral; 
twelve  supralabials;  mental  small  triangular,  followed  by  a  pair  of 

<* From  itrG$,  a  fold;  ^ooov,  an  animal. 

&  Ptychozoon  kuhli  is  Creveld's  Lacerta  homalocephala,  the  name  of  which  is  pre- 
occupied.    See  Stejneger,  Proc.  Biol.  Soc.  Washington,  XV,  March  5,  1902,  p.  37. 

c  Named  for  Dr.  Thomas  Horsfield.  Born  May  12,  1773,  at  Bethlehem,  Pennsyl- 
vania; died  in  London,  July  14,  1859.  Lived  a  long  time  in  Java.  Author  of  Zoolog- 
ical Researches  in  Java,  etc.  (1821-1824),  and  Plantae  Javanicae,  3  vols.  (1838-1852). 
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elongated  median  postmentals;  top  of  head,  back,  and  throat  covered 
with  uniform  granules,  without  tubercles,  belly  with  scales  several 
times  larger  than  the  dorsal  granules;  parachute  covered  above  with 
larger  quadrangular  scales  in  horizontal  rows  alternating  like  bricks 
in  a  wall,  below  apparently  entirely  without  scales;  an  angular  series  of 
eight  preanal  pores,  and  a  series  of  about  twelve  smaller  pores  near  the 
distal  end  of  the  femur;  the  whole  animal  is  strongly  depressed  and 
laterally  surrounded  by  a  series  of  dermal  expansions  or  flaps,  the  one 
on  the  body  between  axilla  and  groin  assuming  the  character  of  a  para- 
chute, being  more  than  one-half  the  width  of  the  whole  body ;  a  small  flap 
behind  angle  of  mouth 
underneath  the  ear-open-  J** 

ing,  one  in  the  angle  be-  ^^ff 

tween  upper  and  lower 
arms,  and  a  small  one  on 
the  posterior  side  of  each 
of  these;  similar  flap  in 
angle  between  femur  and 

tibia  behind,  and  a  small  m 

one  on  the  outer  side  of  m 

the  tibia,  but  none  on  the 
femur;  tail  with  a  lateral 
series  of  small  rounded 
lobes,  gradually  decreas- 
ing in  size  toward  the  tip  cv^^S 
which  is  not  expanded; 
the  segments  thus  indi- 
cated by  each  pair  of 
lobes  are  further  marked 
by  a  couple  of  slightly 

1           A     fl                 1  Figs.  164-166.— Ptychozoon  horsfieldii.    lj  x  nat.  size. 

enlarged    flat     Scales    On  164,  side  of  head;  165,  underside  of  right  hind  leg  and 

the  upper  Surface  of   the  FOOTJ  I66,  underside  of  tail,  middle  and  terminal  por- 

VY~  TION8.    No.  24030,  U.S.N.M. 

tail  near  the  median  lme; 

hands  and  feet  webbed  to  the  tips  of  the  digits.  Color  (in  alcohol) 
light  drab  gray  above  with  four  narrow,  wavy,  dusky  cross  bands  on 
the  back  and  six  wider  bars  on  the  tail;  a  line  of  ill-defined  circular 
spots  of  same  color  from  eye  to  shoulder;  underneath  whitish. 

Dimensions. 

mm. 

Total  length 130 

Snout  to  vent 68 

Vent  to  tip  of  tail 62 

Snout  to  eye 8 

Snout  to  ear-opening 18 

Width  of  head 15 

Fore  limb 32 

TTmH  Umb 62 
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The  female  lacks  preanal  and  femoral  pores. 

Habitat — This  remarkable  species  is  an  inhabitant  of  the  Malayan 
peninsula,  the  Natuna  Islands,  and  Borneo. 

A  single  specimen  presented  by  Mr.  Pryer  to  the  British  Museum  as 
having  been  obtained  by  his  Japanese  collector  in  the  Riu  Kiu  Islands, 
is  the  only  one  thus  far  recorded  east  and  north  of  the  region  indicated 
above.  As  no  other  collectors  have  found  it  in  the  Riu  Ejus  or  the 
intervening  regions,  I  may  perhaps  be  justified  in  expressing  a  doubt 
as  to  the  correctness  of  the  locality.  It  may  be  remembered  that 
Pryer  himself  did  some  collecting  in  Borneo  in  1880,  and  it  is  possible 
that  the  specimen  in  question  may  have  become  mixed  up  with  the 
Riu  Kiu  collection. 

List  of  specimens  of  Ptychozoon  horsfitldii. 


Museum. 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  collected. 

Brit.  Mus 

87.1.31.5 
24030 

Malea.... 
Female  b  . 

Loo  Choo  Islands  [?] ' 

H.  J.  S.  Prver. 

U.8.N.M 

Trong,  Lower  Siam j               1897 

Dr.W.L.Abbett. 

a  Description,  p.  170.  *  Figs.  164-166. 

Genus  HEMIDACTYLUS*  Oken. 

1817.  Hemidactylus  Oken,  Isis,  1817,  p.  1183  (based  on  Cuvier's  "Hemidactylee," 

.    type  ' '  Gecko  tuberculeux  Daudin  " ) . 
1843.  Tachybates  Fttzinger,  Syst.  Rept.,  p.  105  (type,  H.  mdbouia). 
1843.  Pno'ipus  Fttzinger,  SyBt.  Rept.,  p.  106  (type,  H.  javanicus=H.frtnatus). 

The  above  synonymy  refers  chiefly  to  the  species  occurring  within 
our  limits.  For  others  see  my  "Land  Reptiles  of  the  Hawaiian 
Islands."  b 

Only  one  species  of  true  HemidactyliLS  has  been  reported  from  our 
territory  thus  far.  Another  is  here  recorded  for  the  first  time.  They 
may  be  distinguished  as  follows: 

a1  Inner  digit  very  small,  with  a  short  sessile  terminal  joint,  the  claw  of  which  is 
usually  very  minute;  males  with  the  femoral  pores  continued  across  the  belly. 

H,  fremitus,  p.  172. 

a2  Inner  digit  not  disproportionately  small,  well  developed,  with  a  free  erect  terminal 

joint,  which  is  provided  with  a  well-developed  claw;  males  with  femoral  series 

of  pores  interrupted  on  the  middle  of  the  belly H.  bowringii,  p.  176. 

HEMIDACTYLUS  FRENATUS  c  Dumeril  and  Bibron. 

1836.  Hemidactylus  fremitus  Dum£ril  and  Bibron,  Erp£t.  G6n.,  Ill,  p.  366  (type- 
localities,  Java  and  Timor). — Boulenger,  Cat.  Liz.  Brit.  Mus.,  I,  1885, 
p.  120  (Taiwan  fu,  South  Formosa;  Korea). — Brown,  Proc.  Phila.  Acad., 
1902,  p.  183  (Loo  Choo  Islands,  probably  Okinawa  shima). 

1860.  Hemidactylus  inornatus  Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  492  (type- 
locality,  Okinawa  shima;  type,  U.S.N.M.  No.  7429;  Stimpson,  collector). 

1868.  Hemidactylus  longiceps  Cope,  Proc.  Phila.  Acad.,  1868,  p.  320  (type-locality, 
Manila,  Philippine  Islands.). 

«From  itfiiy  half;  SatcrvXos,  digit. 

b  Proc.  U.  S.  Nat.  Mus.,  XXI,  1899,  p.  791. 

£  Signifying  bridled;  alluding  to  the  dusky  streak  on  the  lores  (Jrtnum). 
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Description  (figs.  167-168).— Adult  male;  U.S.N.M.  No.  34202; 
Ishigaki  shima,  Riu  Kiu  Archipelago;  June,  1899;  A.  Owston,  col- 
lector. Rostral  squarish,  broader  than  high,  upper  outer  corner  enter- 
ing nostril,  a  median  cleft  behind;  nostril  between  first  supralabial, 
rostral,  and  three  nasals,  of  which  the  upper  and  the  lower  are  larger 
than  the  one  between;  distance  from  nostril  to  eye  scarcely  longer  than 
from  eye  to  ear-opening;  diameter  of  eye  a  little  more  than  half  its 
distance  from  tip  of  snout;  ear-opening  small,  oval;  11  supralabials; 
mental  large,  triangular  followed  by  a  median  pair  of  large  oblique 
chin-shields  broadly  in  contact ;  an  outer  pair  of  equally  large  shields 
extends  a  short  distance  back  of  the  median  pair,  in  contact  with  first 
and  second  lower  labials;  granules  of  throat  extending  close  up  to  the 
chin-shields;  upper  surface  covered  with  small  granules,  those  on 
occiput,  supraocular  and  interorbital  region  smallest,  those  on  lores, 
rostral  canthus,  and  anterior  portion  of  snout  largest;  among  the 
granules  a  few  isolated  rounded  tubercles  on  lower  back;  first  digit 
very  small,  the  terminal  compound  joint  scarcely  free  and  with  a  very 
minute  claw;  six  pairs  167  168 

of  lamellae,  one  termi-  ^^^ 

nal  and  two  basal  single         /tf&mJL 
lamellae   under  fourth 
toe;  under  surface  cov- 
ered   with    small     flat       Fios.167-168.—  HEim>ACTYLUSFBENATU8(TYPEor  H.  inornatus). 
i.    i     i        .        ,        .  '  '         2  X  NAT.  SIZE.    167,  side  OF  head;  168, chin.    No.  7419, U.S.N.M. 

slightly  imbricate 

scales  except  on  throat,  where  the  scales  are  reduced  to  small 
granules;  a  continuous  series  of  31  femoral  pores  meeting  at  an 
angle  in  front  of  anus;  tail  gradually  tapering,  cylindric  toward  the 
tip,  more  flattened  toward  the  base,  covered  above  with  small 
scales  with  indication  of  annulation,  the  posterior  outline  of  the 
annuli  being  marked  by  three  large  pointed  tubercles  on  each  side 
and  forming  longitudinal  series;  underside  of  tail  with  a  median 
series  of  wide  plates.  Color  (in  alcohol)  above  pale  drab  gray,  with 
faint  indications  of  dusky  mottlings  and  cross  marks;  a  pale  broad 
band  from  nostril  through  eye  and  over  temporal  region,  bordered 
above  and  below  by  an  obscure  narrow  dusky  line;  labials  mottled 
with  dusky  brown;  underside  whitish. 

Dimensions.  mm. 

Total  length 99 

Snout  to  vent 45 

Vent  to  tip  of  tail 54 

Snout  to  ear-opening 13 

Greatest  width  of  head 9.5 

Pore  limb 15 

Hind  limb 18 
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The  adult  female  (No.  34196,  same  locality  and  collector)  differs 
chiefly  in  the  absence  of  femoral  pores. 

Variation. — The  greatest  amount  of  individxigl  variation  is  seen  in 
the  number  of  tubercles  on  the  back.  In  most  specimens  the  tuber- 
cles are  confined  to  the  posterior  half  of  the  back,  but  in  some  examples 
scattered  tubercles  are  found  as  far  forward  as  the  shoulder,  while 
in  others,  as  in  the  specimens  described  above,  they  are  nearly  absent. 
Sex  does  not  seem  to  have  anything  to  do  with  it,  for  we  have  males 
and  females  with  numerous  tubercles,  as,  for  instance,  Nos.  34206 
and  34200,  and  likewise  males  and  females  almost  devoid  of  tubercles, 
as  Nos.  34199  and  34196. 

The  number  of  femoral  pores  in  the  males  varies  in  the  series  before 
me  between  28  and  35. 

The  size  and  mutual  arrangement  of  the  postnasals,  and  also  of 
the  chin-shields,  are  subject  to  some  variation  from  what  is  described 
above;  thus  the  outer  pair  of  chin-shields  are  often  excluded  from 
contact  with  the  first  lower  labial. 

The  reproduced  tail  is  somewhat  shorter  and  stouter  at  the  base 
than  the  original  one,  the  scales  are  someiadiat  larger  and  less  regu- 
larly arranged,  and  there  are  no  tubercles.  The  transverse  plates  on 
the  underside  are  well  developed,  however. 

Habitat. — One  of  the  most  widely  distributed  specigs  of  geckos, 
which  has  been  carried  in  cargoes  to  many  distant  localities.  It  has 
recently  been  found  in  western  Mexico,  and  it  occurs  also  in  St. 
Helena,  in  the  South  Atlantic.  From  South  Africa  and  Madagascar 
it  extends  through  the  various  groups  of  islands,  India,  Malayan 
Peninsula  and  Archipelago,  northern  Australia,  Philippine  Islands, 
Hainan,  southern  and  eastern  coast  of  China,  to  Formosa,  Riu  Kiu 
Islands,  and  Korea. 

From  the  latter  country  there  is  a  specimen  in  the  British  Museum 
presented  by  Sir  E.  Belcher,  and  in  the  same  museum  several  from 
Taiwan  fu,  southern  Formosa.  Another  specimen  from  Formosa  is 
in  the  museum  at  Bergen,  collected  by  Capt.  von  der  Ohe.  It  has 
been  collected  in  the  "Loochoo  Islands,"  as  recorded  by  Dr.  A.  E. 
Brown,  and  specimens  similarly  labeled  are  in  the  Hamburg  Museum 
from  Doctor  Warburg  (No.  1152).  Doctor  Lenz,  March  13,  1897,  col- 
lected four  specimens  on  Iriomote  Island,  of  the  Yaeyama  group 
(Hamb.  Mus.,  No.  1899),  and  the  United  States  National  Museum 
has  22  specimens  from  Ishigaki  Island,  of  the  same  group.  Finally, 
the  Science  College  Museum,  in  Tokyo,  has  a  number  of  specimens 
(No.  40)  from  Miyako  shima,  in  the  same  group,  and  a  single  one 
(No.  41)  from  Naha,  Okinawa  shima,  all  collected  by  Tashiro. 
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List  of  specimens  of  Hemidactylus  frenatus. 


Museum. 


U.S.N.M 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

To 

Do 

Do 

Do 

Do | 

Do 

Do 

Do 

Do ' 

Do I 

Do 

Do 

Do 

Do | 

Do 

Do 

Do 

Do 

Do 

Imp.  Mus.  Tokyo 

Do I 

Do 


No. 


7429a  | 
74296 
7429c  ' 
34191 

34192  ' 

34193  1 

34194  ! 

34195  | 

34196  j 

34197  j 
34198 
34199 
34200 
34201 
34202 
34203 
34204 
34205  ! 
34200 
34207 
34208 
34209 
34210 
34212 
34213 
36529 
36530 

2 


! 


Sex  and 
age. 

L 

Okinawi 
Okinawi 

do.. 

Ishigaki 

do.. 

do.. 

do.. 

do.. 

reality. 

When 
collected. 

By  whom  collect- 
ed or  from 
whom  received. 

W.  Stimpson 

W.  Stimpson  (?). 
do 

fa 

Female  «. . 

Young 

.....do 

i  shiraa 

i  8hima(?) 



shim  a 

hima 

i  shima 

Nov.  — ,  1854 

do 

do 





Male 

do.... 

June—,  1899 
do 

A.  Owston 

do 

28 
28 

do 

do 

do 

31 

do 

do 

do 

d0 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

29 

do 

do 

28 

Female 

do.. 

do 

Male 

do.. 

do 

do 

do 

do 

do 

30 

do.... 

do.... 

Female... 

Male 

do.  6.. 

do.... 

do 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

Miyakos 
do.. 

Oldnawf 

do.. 

do.. 

M68). 

31 
33 

31 

do 

31 

do 

29 

do 

30 

do.... 

do 

26 

do.... 

do 

35 

Female.. . 

Male 

do.... 

Female . . . 
do 

do 

do 

do 

do 

do 

33 
,9 



Male 

do ... 

31 

do.  c. 

do 

33 

da  c .. 

do 

29 

do.... 

31 

Female . . . 
Male 

\twt  (Qgs.  16 

t 

31 

1 

*  Description,  p.  173. 

'Set.  Coll.  No.  40 

HEMIDACTYLUS  M ARMOR ATUS"  Hallowell. 

1860.  Hemidactylus  marmoratus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  491  (type- 
locality,  Loo  Choo). — Boulenoer,  Cat.  Liz.  Brit.  Mus.,  1,1885,  p.  113. 

The  type  has  apparently  been  lost,  and  no  species  of  Hemidactylus 
answering  to  Halloweirs  description,  which  is  very  defective,  to  say 
the  least,  has  been  brought  from  the  Riu  Kiu  Archipelago.  Under 
these  circumstances  it  may  be  useful  to  reproduce  here  HallowelPs 
original  description  in  full,  the  obvious  errors  being  corrected,  as 
explained  in  the  footnotes. 

Description. — Mental  plate  pentangular,  small;  a  transverse  row 
of  plates  immediately  behind  the  mental  and  first  infra-labials;  the 
two  middle  much  larger  than  the  lateral  ones;  behind  these  several 

a  Signifying  marbled;  with  dark  markings  like  the  veins  in  marble. 
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series  of  unequal  scales,  larger  than  those  upon  the  throat  ;a  eleven 
supra-labials  on  each  side;  rostral6  plate  pentangular,  much  broade 
than  high,  presenting  an  angle  posteriorly;  scales  upon  the  muzzle 
and  in  front  of  the  orbits,  nearly  equal,  small;  head  covered  with 
small  granulations;  five  rows  of  very  small  circular  tubercles  on  each 
side  of  the  back  above;  a  row  of  seven  pores  in  front  of  the  anus. 
Color  grayish,  marked  all  over  with  black;  abdomen  white;  chin  and 
throat  white,  marked  with  brown. 

Dimensions. — Length  of  head  7  lines;  greatest  breadth  4£  lines; 
length  of  head  and  body  1  inch  8  lines. 

Habitat. — Loo  Choo.     One  specimen. 

It  is  just  possible  that  Hallowell  had  before  him  a  Gekko  japonicus 
so  shriveled  or  mutilated  that  the  subdigital  lamellae  appeared  to  be 
divided. 

HEMIDACTYLUS  BOWRINGII  c  (Gray). 

1845.  Doryura  bowringii  Gray,  Cat.  Liz.  Brit.  Mus.,  p,  156  (type-locality  unknown; 
types  in  Brit.  Mus.). — Hemidactylu&  bowringii  Boulenokr,  Cat.  Liz. 
Brit.  Mus.,  I,  1885,  p.  139,  pi.  xn,  fig.  2  (Burma;  Northern  and  Central 
India);  Fauna  Brit.  India,  Rept.,  1890,  p.  93  (Eastern  India,  Burma,  and 
Tenasserim). 

1853.  Leiuru8  berdmorei  Blyth,  Joum.  Asiat.  Soc.  Bengal,  XXII  (p.  646)  (type- 
locality,  — ). 

1860.  Hemidactylus  pumilus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  502  (type- 
locality.  Hongkong). 

1872.  Uemidactylus  coctxi  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  IX,  Jan.  1872,  p. 
86  (part;  not  of  Dume>il  and  Bibron). — Mueller,  Kat.  Amph.  Rept. 
Mus.  Basel,  1878  (p.  637)  (Lilong  and  other  localities  in  province  of  Can- 
ton).— Boettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  1885,  p.  138. 

Description. — Adult  male;  U.S.N.M.  No.  34188;  northern  Formosa; 
June  23, 1903;  A.Owston,  collector  (figs.  169-170).    Rostral  squarish, 

broader  than  high,  with  a 
median  cleft  behind,  the 
upper  corners  entering  the 
nostrils ;  a  pair  of  intern  asals 
separated  by  a  small  scale; 
nostril  surrounded  by  first 
supralabial,  rostral,  inter- 
nasal  and  two  small  scales; 
eye  equidistant  from  nos- 
tril and  ear-opening;  supra- 
labials  12  on  left  side,  10  on  right;  mental  large,  triangular,  or 
rather  subpentagonal,  followed  by  a  median  pair  of  large  chin-shields, 
on  the  side  of  which  a  lateral  pair  of  much  smaller  shields  which 

a  The  last  paragraph  in  the  original  text  follows  immediately  after  the  first  sentence 
describing  the  mental  plate;  it  is  evidently  misplaced  and  must  be  inserted  in  the  posi- 
tion here  given  to  it. 

b  The  original  text  has  "  ventral/  *  evidently  a  slip  for  rostral. 

c  Named  after  Charles  Bowring,  esq.,  who  presented  the  types  to  British  Museum. 


Figs.  160-170.— Hemidactylus  bowringii.    3  X  nat.  size. 
169,  chin;  170,  underside  of  foot.    No.  34188,  U.S.N.M. 
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do  not  extend  backward  beyond  the  median  pair;  grannies  on  throat 
immediately  join  the  chin-shields;  upper  surface  covered  with  uniform 
granules  (without  trace  of  interspersed  tubercles)  those  on  vertex  and 
on  supraocular  region  smaller,  those  on  snout  and  lores  larger;  first 
digit  well-developed  with  a  well-developed,  free,  and  raised  terminal 
joint  provided  with  a  full-sized  claw;  six  lamellae,  of  which  three  in 
pairs,  under  first  toe;  ten  lamellae,  of  which  six  in  pairs,  under  fourth 
toe;  throat  covered  with  uniform  granules,  rest  of  under  surface  with 
small,  rounded,  imbricate  scales;  a  well-developed  series  of  13  pores 
on  each  femur,  not  meeting  on  the  middle  of  the  abdomen,  nor  reach- 
ing the  knee  joint;  tail  subcylindric,  more  depressed  near  base,  taper- 
ing, covered  with  uniform  small  scales  of  about  the  same  size  as  the 
large  granules  on  the  snout;  underside  of  tail  covered  with  a  median 
series  of  wide  transversal  plates.  Color  (in  alcohol)  above  dark  drab 
gray  a  with  obscure  brown  marblings;  scarcely  discernible  dark  band 
from  lores  through  eyes,  above  ear-opening  to  side  of  neck,  and  a 
similar  one  on  parietal  region;  underside  whitish. 

Dimensions. 

mm. 

Total  length 88 

Snout  to  vent 50 

Vent  to  tip  of  tail  (reproduced) 38 

Snout  to  ear-opening 13 

Greatest  width  of  head 10 

Fore  limb *. 15 

Hind  limb 20 

The  adult  female  (U.S.N.M.  No.  34211;  Ishigaki  Island,  Riu  Kiu; 
Owston  collection)  differs  in  the  absence  of  femoral  pores. 

The  most  marked  deviation,  due  to  individual  variation,  from  the 
specimen  described  above  is  the  presence  of  a  second  lateral  pair  of 
chin-shields,  smaller  than  the  others,  but  well  differentiated. 

Remarks. — The  specimens  here  recorded  from  Formosa  and  Riu  Kiu 
have  not  been  compared  with  Indian  specimens,  but  they  agree  so 
completely  with  the  published  descriptions  that  I  have  no  doubt 
that  they  are  correctly  identified.  The  well-developed  inner  toe  with 
long  terminal  free  phalanx  and  large  claw,  the  series  of  13  to  14  fem- 
oral pores  on  each  side  interrupted  on  the  middle  of  the  abdomen, 
and  the  tail  devoid  of  tubercles  indicate  H.  howringii  beyond  a  doubt. 

The  fact  that  this  species  has  hitherto  been  recorded  only  from 
India,  Burma,  and  Tenasserim  is  of  no  weight  now,  since  Dr.  Jean  Roux, 
curator  of  the  herpetological  collection  in  the  Basel  Museum,  informs 
me  that  the  H.  coctsei  recorded  by  Mueller  in  the  catalogue  of  that 
museum  as  from  "Liolong  and  other  localities  in  the  province  of 
Canton/'  China,  is  in  reality  H.  b<ywringiif  a  fact  of  which  he  has 
assured  himself  by  repeated  and  careful  examinations  and  com,- 
parisons  with  allied  species. 

26485— No.  5&-07 12 
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Habitat. — This  species  is  known  to  inhabit  the  mainland  of  India, 
Burma,  and  Tenasserim,  and  as  shown  above,  it  is  now  recorded 
from  the  province  of  Canton  in  China.  A  single  specimen  collected  in 
June,  1899,  in  "northern  Formosa"  and  obtained  from  Mr.  Alan 
Owston,  is  now  in  the  United  States  National  Museum.  It  is  the 
first  record  of  this  species  in  the  island. 

Another  specimen,  a  female,  from  Ishigaki  shima,  of  the  Yaeyama 
group,  Riu  Kiu  Archipelago,  was  found  among  a  lot  of  22  specimens 
of  H.frenatus.  This  species  is  probably  much  rarer  than  H.  fremitus, 
or  has  different  habits  which  result  in  its  being  more  rarely  caught. 

List  of  specimens  of  Hemidactylus  bowringii. 


U.8. 
N.M. 

No. 


34188 
34211 


Sex. 


Locality. 


Maleo North  Formosa 

Female '  Ishlfcaki  shima,  Riu  Kiu. 


When  col- 
lected. 


June  23, 1903 
June  —  ,180& 


By  whom  collected 
or  from  whom  re- 
ceived. 


A.  Owston. 
do 


Femoral 
pores. 


13 


a  Description,  p.  176;  figs.  160-170. 

Genus  COSYMBOTUS «  Fitzinger. 

1836.  Platyurus  Okbn,  Allgem.  Naturgesch.,  VI,  p.  641  (not  Plalurus  Latreille, 

1802). 
1843.  Cosymbotus  Fitzinger,  Syst.  Rept.,  p.  104  (type,  H.  platyurus). 
1858.   Crossurus  Girard,  Herpet.  U.  S.  Expl.  Exped.,  p.  281  (same  type;  not  of 

Wagler  1830). 
1864.  Nycteridium  Guenther,  Rept.  Brit.  India,  p.  Ill  (same  type). 

COSYMBOTUS  PLATYURUS  b  (Schneider). 

1792.  Stellio  platyurus  Schneider,  Amph.  Physiol.,  II,  p.  30  (no  type-locality 
given;  type  in  coll.  Rebelt). — Hemidactylus  platyurus  Boulenger,  Cat. 
Liz.  Brit.  Mus.,  I,  1885,  p.  143  (India,  South  China,  Malay  Peninsula 
and  Archipelago;  Philippines). 

1798.  Lacerta  platyuros  Donndorf,  Zool.  Beytr.,  Ill,  p.  133  (emendation). 

1802.  Lacerta  schneideriana  Shaw,  Gen.  Zool.,  Ill,  Pt.  1,  p.  1278  (substitute  name). 

1829.  Gecko  marginatus  Cuvier,  Regne  Anim.,  2  ed.,  II,  p.  54. 

1864.  Nycteridium  schneideri  Guenther,  Rept.  Brit.  India,  p.  Ill  (emendation). 

Description. — Adult  male;  Bergen  Museum;  Formosa;  vonderOhe, 
collector.  Rostral  broader  than  high,  in  contact  behind  with 
two  supranasals  and  a  small  scale  between  the  latter;  first  supra- 
labial  in  contact  with  a  postnasal  and  reaching  nostril;  nostril 
between  rostral,  first  supralabial  and  three  smaller  scales  behind  and 
above;  10  supralabials  bordered  above  by  a  series  of  enlarged  granules; 
scales  on  top  of  head  granular,  somewhat  larger  on  snout,  still  larger 
on  the  loreal  region;  eye  nearer  ear-opening  than  nostril;  large,  about 
two-thirds  the  distance  from  ear-opening,  which  is  small,  about  the 
size  of  one  of  the  larger  supralabials;   mental   shield  large,  penta- 

<*  From  KotivfiifiooTos,  fringed,  tasseled.        6  From  nXarvs,  flat;  dvpa,  tail. 
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gonal,  in  contact  behind  with  first  lower  labials  and  one  pair  of  large 
postmentals,  which  are  followed  by  another  pair  of  equal  size  not  in 
contact  with  each  other;  7  larger  lower  labials  which  are  bordered  by 
a  series  of  enlarged  granules;  body  and  legs  above  covered  with  small 
uniform  granules;  body  and  extremities  below,  as  well  as  upper 
surface  of  feet,  covered  with  larger  imbricate  scales,  those,  on  throat 
and  underside  of  lateral  fold,  however,  smaller,  scarcely  larger  than 
the  dorsal  granules;  from  axilla  to  groin  a  thin  skin  flap  about  2  mm. 
wide,  and  a  similar  fold  along  the  posterior  edge  of  thigh  and  tibia; 
five  pairs  of  plates  under  shortest  toe  and  eight  pairs  under  longest; 
four  toes  nearly  half  webbed,  hallux  free;  tail  flat,  with  sharp,  almost 
fin-like,  and  serrated  edges,  and  a  strong  basal  constriction;  it  is 
covered  with  somewhat  pointed  imbricate  scales  and  underneath 
with  a  median  series  of  about  40  wide  subcaudal  plates;  at  the  basal 
origin  of  the  flap-like  lateral  expansion  of  the  tail  a  number  of  well- 
differentiated  elongated  spines;  femoral  pores  continuous  from  knee 
across  the  belly,  20  on  each  side.  Color  (in  alcohol)  above  drab  with 
indistinct  marblings  of  darker  and  lighter  color;  a  distinct  dark 
band  from  loreal  region  through  lower  part  of  eye  and  above  ear  to 
shoulder;  below  whitish. 

Dimensions. 

Total  length 88 

Snout  to  vent 46 

Vent  to  tip  of  tail .• 42 

Snout  to  ear-opening 13 

Greatest  width  of  head 9. 5 

Fore  leg,  from  axilla 16 

Hind  leg,  from  groin , 23 

Remarks. — From  the  above  description  it  will  be  seen  that  the  For- 
mosan  specimen  agrees  in  all  essential  points  with  those  from  other 
localities.  The  second  pair  of  postmentals  is  unusually  large,  but  I 
have  Tt>efore  me  (in  Bergen  Museum)  a  specimen  from  Luzon,  in  the 
Philippines,  which  is  halfway  in  this  respect  between  normal  speci- 
mens and  the  Formosan  specimen. 

Habitat. — This  gecko  is  widely  distributed  from  India  and  the  East 
Indian  Archipelago  to  southern  China  and  the  Philippines.  So  far  as 
I  know  it  is  here  recorded  from  Formosa  for  the  first  time.  It  was 
collected  in  the  early  sixties  by  Captain  von  der  Ohe,  from  Bergen, 
who  during  his  eastern  cruises  collected  extensively  for  the  museum  in 
his  native  city. 

List  of  specimens  of  Cosymbotus  platyurns. 


Museum.  No. 


Bergen I Male«. 


Locality. 


When  col- 
lected. 


Formosa 

a  Description,  p.  178. 


By  whom  collected. 
Capt.  von  der  Ohe. 
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Genus  PEROPUS"  Wiegmann. 

1835.  Peropus  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt.  1,  p.  238 

(type,  H.  mutilatus). 
1843.  Dactyloperus  Fitzinger,  Syst.  Rept.,  p.  103  (type,  H.  rariegatus). 
1845.  Peripia  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  158  (type,  H.  peronii=mutiUdus) . 
1883.  Chalinocnemis  Duges,  La  Naturaleza,  VI,  p.  312  (type,  H.  narani^mtUi- 

latus).  \ 

1883.  Spasmocnemis  Duges,  La  Naturaleza,  VI,  p.  312  (same  type). 

Wiegmann's  genus  Peropus  of  1835  antedates  that  of  Lay  and 
Bennett  for  a  genus  of  fishes,  as  the  Zoology  of  the  Blossom,  in  which 
the  latter  occurs  for  the  first  time,  was  not  published  until  1839.6 

PEROPUS  MUTII  ATUS  c  (Wiegmann). 

1834.  Hemidactylus  mutilatus  Wiegmann,  Herpet.  Mex.,  I,  p.  54  (type-locality, 
Manila)  (corrected  for  H.  pristiurus,  op.  cit.,  p.  20). — Hemidactylus 
(Peropus)  mutilatus  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII, 
Pt.  1,  1835,  p.  238. — Gehyra  mutilata  Boulenger,  Cat.  Liz.  Brit.  Mus.,  I, 
1885,  p.  148  (Mascarene  Islands  to  Mexico). — Pero pus  mu Hiatus  Girard, 
Herp.  U.  S.  Expl.  Exped.,  1858,  p.  277  (Philippines).— ^Stejneger, 
Proc.  U.  S.  Nat.  Mus.,  XXI,  no.  1174,  1899,  p.  796  (Hawaiian  Islands). 

1857.  Dactyloperus  insulensis  Girard,  Proc.  Phila.  Acad.,  1857,  p.  195;  authors 
separate,  p.  5  (type-locality,  Sandwich  Islands). 

1883.  Hemidactylus  nararri  Duges,  La  Naturaleza,  VI,  p.  311,  pi.  vna  Uype- 
locality,  Tangancicuara,  Michoacan,  Mexico). 

For  complete  synonymy  see  Stejneger,  Land  Reptiles  of  the 
Hawaiian  Islands. d 

Description  (figs.  171-173). — Adult  female;  Bergen  Museum;  For- 
mosa; von  der  Ohe,  collector.     Rostral  broader  than  high,  with  a 

median  cleft  above,  in  contact  with 
two  supranasals  and  a  minute  granule 
between  the  latter;  first  supralabial 
in  contact  with  the  lower  postnasal 
and  reaching  nostril;  nostril  between 
rostral,  first  supralabial  and  three 
scales  behind  and  above,  the  upper 
one  of  which  is  large  and  in  contact 
behind  the  rostral  with  the  corre- 
sponding scale  of  the  other  side;  9 
„„,«,„  »       supralabials;   scales  on  top  of   head 

Figs.    171-173.— Peropus  mutilatus.  2  X         r  '  ..  r. 

n  at.  size.  171,  sidb  of  he  ad;  172,  chin;  173,  finely    granular,    slightly    larger    on 

UNHERSIDEOFFOOT.     No.  26395,  U.S.N.M.     ^^       ^     equidistant     fr^      ^^J 

and  ear-opening,  large,  more  than  two-thirds  its  distance  from  ear-open- 
ing which  is   moderate,  somewhat  larger  than   one  of   the   largest 

a  From  nrfpo^  mutilated;  and  itov^  foot. 

&  Liter.  Gaz.  and  Journ.  Belle  Lett.,  London,  no.  1179,  p.  542,  Aug.  24, 1839,  where, 
according  to  T.  S.  Palmer,  Index  Gen.  Mamm.,  p.  16,  it  is  first  mentioned  in  the  list 
of  new  books.  A  review  printed  in  Mag.  Nat.  Hist.,  London,  March,  1840,  begins 
thus:  "The  long-looked  for  and  long-despaired  of  zoology  of  Beechey's  Voyage  is  at 
last  before  us." 

c  Signifying  mutilated.  d  Proc.  U.  S.  Nat.  Mus.,  XXI.,  1899,  p.  796. 
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supralabials;  mental  shield  rather  small,  triangular,  followed  by  six 
chin-shields  in  one  transverse  series,  their  posterior  outline  forming 
together  a  straight  line,  the  median  pair  being  large,  elongate 
pentagonal,  the  others  gradually  smaller  toward  the  sides,  the 
largest  pair  longer  than  diameter  of  eye;  9  large  lower  labials;  body 
and  legs  above  covered  with  small  uniform  granules  like  those  on 
head;  throat  with  granular  scales  of  same  size  as  those  on  back, 
those  on  rest  of  under  surfaces,  including  those  of  the  legs,  larger, 
distinctly  imbricate,  and  rounded  behind;  on  the  flanks  a  barely 
indicated  longitudinal  fold,  and  a  somewhat  better  developed  fold 
along  the  posterior  edge  of  thigh  and  tibia;  toes  slightly  webbed 
at  base;  about  8  pairs  of  lamellae  under  longest  toe  and  6  under 
the  shortest;  tail  (reproduced)  rather  flat,  with  sharp,  finely  ser- 
rated lateral  edge,  covered,  with  small,  somewhat  pointed,  imbri- 
cate scales  above  and  with  a  median  series  of  wide  plates  bordered 
on  each  side  by  a  somewhat  irregular  series  of  enlarged  scales; 
about  5  mm.  from  the  base  the  tail  has  a  distinct  lateral  indenta- 
tion; no  femoral  pores.  Color  (in  alcohol)  above  browinish  drab 
with  faint  indications  of  darker  marblings,  below  whitish. 

Dimensions. 

mm. 

Total  length 60 

Snout  to  vent 33 

Vent  to  tip  of  tail 27 

Snout  to  ear-opening 8. 5 

Greatest  width  of  head 7 

Hind  leg,  from  groin. 12 

Remarks. — The  specimen  agrees  in  most  particulars  with  other 
specimens  of  this  species. 

The  males  have  femoral  pores  in  a  continuous  angular  series 
across  the  abdomen,  14  to  19  on  each  side. 

For  further  remarks  as  to  variation,  etc.,  see  Proceedings  United 
States  National  Museum,  XXI,  1899,  p.  798. 

Habitat. — Irregularly  distributed  over  various  islands  and  coasts 
in  the  Indian  Ocean,  from  the  Mascarenes  and  Seychelles  to  the 
Philippines.  This  species  seems  very  easily  transported  in  ships,  as 
evidenced  by  an  apparently  recent  colony  in  western  Mexico,  and 
another  in  Hawaii.  Its  occurrence  in  Formosa  and  the  Riu  Kius  is 
therefore  not  surprising.  It  was  collected  in  Formosa  during  the 
early  sixties  by  Capt.  von  der  Ohe,  who  brought  a  single  specimen  to 
the  museum  at  Bergen,  Norway.  This  is  the  only  record  of  its  hav- 
ing been  taken  in  Formosa. 

Another  specimen  is  in  the  Hamburg  Museum  (Saur.,  No.  1151), 
collected  by  Doctor  Warburg  in  the  Riu  Kius,  without  further  data. 
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List  of  specimens  of  Peropus  mutilatus. 
Museum.  No.  Sex.         '  Locality.  !    ^^S°l"         By  whom  collected. 


U.S.N.M 26395,  (a)  ;  Manila,  P.  I Q.  C.  Lewis. 

Bergen ' Female  b Formosa ' Capt.  von  der  Ohe. 

Hamburg '      1151  I !  Riii  Kiu  Islands ' Dr.  O.  Warburg. 

I  ;  I I  : 

a  Figs.  171-173.  b  Description,  p.  180. 

Family  AGAMIDyE. 

Lizards  with  a  thick  villose  tongue  and  acrodont  teeth;  no  large 
symmetrical  plates  on  head  or  abdomen. 

Distributed  over  the  tropical  and  subtropical  regions  of  the  Old' 
World,  principally  the  Indian  region;  they  are  absent  in  Madagascar. 
The  family  contains  both  terrestrial  and  arboreal  species,  the  former 
usually  with  a  depressed  body,  the  latter  of    a  compressed  shape. 
Some  are  insectivorous,  others  again  herbivorous. 

Only  one  genus  occurs  in  Japanese  territory. 

Genus  JAPALURA"  Gray. 

1853.  Japalura  Gray,  Ann.  Mag.  Nat.  Hist.  (2),  XII,  p.  387  (type,  /.  vmiegata). 
1853.  Biancia  Gray,  Ann.  Mag.  Nat.  Hist.  (2),  XII,  p.  387  (type,  B.  niger=J. 

variegata). 
1860.  Diploderma  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  490  (type,  D.  polygo- 

natum). 
1863.  Japalura  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  p.  225  (emendation?). 
1890.  Pelturagonia  Moquard,  Le  Naturaliste,  XII  (p.  144)  (type,  P.  cepkalum). 

Species  of  this  genus  occur  from  the  Himalayas  and  eastern  Bengal 
through  Assam  to  western  China.  One  species  each  is  known  from 
Borneo,  Formosa,  Bote!  Tobago,  and  the  Riu  Kiu  Archipelago. 

KEY   TO    THE   JAPANESE    SPECIES    OF  JAPALURA. 

a1  Width  between  outer  superciliary  edges  at  center  of  eye  exceeding  length  of  third 
toe,  without  claw. 
bl  Fourth  toe,  without  claw  and  measured  from  base  of  third,  longer  than  distance 
from  center  of  eye  to  tip  of  snout;  throat  dark  with  numerous  roundish  white 

(in  alcohol)  spots /.  swinhonis,  p.  184. 

b2  Fourth  toe,  without  claw  and  measured  from  base  of  third,  usually  not  longer  than 
distance  from  center  of  eye  to  tip  of  snout;  throat  light  colored,  uniform  or 

with  converging  dark  lines J.  polygonata,  p.  188. 

«*  Width  between  outer  superciliary  edges  at  center  of  eye  not  exceeding  length  of 
third  toe,  without  claw /.  mitsvJcurii,  p.  190. 

As  already  indicated  by  Boulenger,  Japalura  svnrihonis,  from  For- 
mosa, and  J.  polygonata,  from  the  Riu  Kius,  are  very  closely  related, 
but  the  recent  acquisition  of  a  large  series  of  specimens  from  Ishi- 
gaki  shima  shows  a  relationship  even  more  close  than  was  supposed 

a  Derivation  obscure;  possibly  the  j  is  a  misprint  (?)  for  h,  from  &k&\6s,  fine, 
and  ovpa,  tail. 
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by  him.  Not  that  the  two  forms  are  not  distinct.  On  the  contrary, 
there  are  quite  a  number  of  distinctive  characters,  but  it  is  exceedingly 
difficult  to  express  them  in  words  and  it  is  doubtful  whether  there  is 
any  single  character  which  will  separate  the  two  forms  in  all  cases. 

Boulenger  found  the  difference  to  be  chiefly  one  of  proportions 
and  coloration.  He  stated0  that  J.  polygonata  " differs  in  having 
the  tibia  constantly  shorter  than  the  skull,  fewer  labials  as  a  rule, 
and  in  coloration/'  the  inference  being  that  in  J.  swinhonis  the  tibia 
is  constantly  at  least  as  long  as  the  skull.  Unfortunately,  however, 
the  inference  is  not  borne  out  by  our  material,  since  in  several  of  the 
Formosa  specimens  of  J.  swinhonis,  thus  in  U.S.N.M.  Nos.  34084  and 
34089,  both  old  males,  the  tibia  is  decidedly  shorter  than  the  skull, 
as  much  so  as  in  several  Ishigaki  shima  specimens.  It  is  true,  never- 
theless, that  the  Formosan  form  has  the  hind  limbs  longer  as  a  rule, 
and  this  is  more  especially  marked  when  we  examine  specimens  of 
the  male  sex,  since  the  females  as  a  rule  are  somewhat  more  short- 
legged.  J.  swinhonis  has  a  relatively  longer  fourth  toe,  the  latter 
extending  farther  beyond  the  third  than  in  J.  polygonata,  but  the 
difference  is  so  small  that  it  defies  a  definite  expression  which  would 
make  it  possible  to  use  it  as  a  criterion  in  a  "  key  "  for  identification. 
A  better  result  is  obtained  if  we  compare  the  length  of  the  fourth  toe 
(without  claw)  from  the  base  of  the  third  with  the  distance  from  the 
center  of  the  eye  to  the  tip  of  the  snout.  In  most  cases  J.  swinhonis 
has  the  fourth  toe  decidedly  longer  than  this  distance,  while  in  J. 
polygonata  it  is  usually  equal  or  smaller. 

The  number  of  supralabials  offers  no  tangible  diagnosis.  There 
are  7  or  8  labials  in  about  equal  proportion  among  over  20  Ishigaki 
shima  specimens,  not  one  with  six. 

The  coloration  furnishes  possibly  the  best  distinction,  at  least 
among  the  adults.  While  there  are  several  of  the  adult  males  of  the 
Ishigaki  specimens  which  show  a  whitish  lateral  band  quite  distinctly 
and  thus  differ  from  the  uniform  green  color  of  some  of  the  Okinawa 
adult  males,  there  is  one  color  character  in  which  all  the  old  Formosan 
specimens  agree,  viz,  in  having  the  throat  dark  with  large  distinct 
white  spots.  This  pattern  is  not  found  in  any  of  our  Riu  Kiu  speci- 
mens in  which  the  throat  is  whitish  more  or  less  suffused  with  rust- 
red,  uniform  in  the  males  but  in  the  females  marked  with  irregular  longi- 
tudinal dusky  lines  converging  posteriorly.  In  the  latter  there  is  also 
a  more  or  less  conspicuous  longitudinal  pale  line  under  the  eyes 
parallel  with  the  upper  lip,  while  in  the  Formosan  specimens  there  are 
distinct  blackish  lines  running  from  the  eye  to  the  lip. 

There  are  several  other  minor  characters  of  more  or  less  constancy 
which  are  real  enough  though  hard  to  express.  Thus,  the  outline  of 
the  head  is  somewhat  different  especially  when  viewed  from  below, 

«Proc.  Zool.  Soc.  London,  1887,  p.  146. 
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inasmuch  as  in  J.  swinhonis  the  rami  of  the  jaw  are  more  convex 
than  in  J.  polygonaia  in  which  they  are  more  straight.  In  the  latter 
the  ventral  scales  are  possibly  a  trifle  larger,  but  I  have  been  unable  to 
establish  a  ratio.  It  also  seems  as  if  the  spines  of  the  nuchal  crest 
were  more  conical  and  pointed,  while  in  J.  swinhonis  they  are  wider 
and  more  rounded  toward  the  apex. 

When  establishing  J.  mitsukurii,  I  had  only  one  Formosan  specimen 
for  comparison.  The  latter  was  then  unhesitatingly  taken  for  a 
typical  J.  swinhonis,'  but  the  17  specimens  from  Formosa  since 
received  put  a  somewhat  different  aspect  on  the  whole  question.  The 
single  specimen  referred  to  shows  such  aberrant  characters  that  I  have 
become  dubious  as  to  its  Formosan  origin,  or  if  it  really  comes  from 
that  island  whether  it  may  not  represent  a  different  species,  questions 
which  will  be  discussed  farther  on  under  the  head  of  J.  swinhonis.  An 
examination  of  the  large  series  of  typical  specimens  of  the  latter  now 
shows  that  the  principal  character  upon  which  I  relied  for  the  diag- 
nosing of  the  Botel  Tobago  form,  viz,  the  absence  of  a  specially 
differentiated  series  of  larger  scales  between  the  eye  and  the  upper 
labials,  does  not  hold.  But  there  are  other  differences  separating 
it  from  both  the  other  forms.  In  coloration  J.  mitsukurii  agrees 
most  with  J.  swinhonis,  but  the  throat  is  much  paler  and  the  white 
markings  on  it,  instead  of  being  isolated  roundish  spots,  form  more 
or  less  distinct  bands  across  the  throat.  In  some  of  its  proportions 
it  also  comes  close  to  J.  swinhonis.  Thus,  for  instance,  the  distance 
from  center  of  eye  to  tip  of  snout  is  very  much  less  than  the  length 
of  the  fourth  toe  from  the  base  of  the  third.  Both  feet  and  tail  are 
longer.  On  the  other  hand,  the  head  is  much  narrower  and  its  lateral 
outline  much  straighter,  in  this  respect  resembling  J.  polygonaia,  only 
exceeding  it.  This  narrowness  of  the  head  compared  with  the  elon- 
gation of  the  toes  furnishes  a  good  character  for  distinguishing  J. 
mitsukurii. 

JAPALURA  SWINHONIS  a  Guenther. 

1864.  Japalura  swinhonis  Guenther,  Rept.  Brit.  India,  p.  133,  pi.  xiv,  fig.  B 

(type-locality,  Tamsui,  Formosa;  type  in  Brit.  Mils.;  Swinhoe  collector; 

see  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225).— Boulenqer,  Cat.  Liz. 

Brit.  Mus.,  I,  1885,  p.  309  (Formosa);  Proc.  Zool.  Soc.  London,  1887,  p. 

146.— Mueller,   Verh.   Naturf.   Ges.   Basel,   VIII,  Pt.  2,  1887,  p.  294 

(southern  Formosa).—?  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3, 

1898,  p.  218  (Taipa,  Formosa). 
1885.  Japalura  suinhoei  Boettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  1885, 

p.  140  (emendation). 


o  Named  for  Robert  Swinhoe,  then  British  consul  in  Formosa,  known  from  his  investi- 
gation of  the  Chinese  and  Formosan  faunas.  He  was  born  in  Calcutta,  September  1, 
1836,  and  died  in  London,  October  28,  1877.  He  was  in  the  British  consular  service 
in  China  from  1854  to  1873. 
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A  single  adult  female  specimen  (Sci.  Coll.  Mus.  No.  22)  said  to 
have  been  collected  by  Mr.  Tada  at  Taipa,  Formosa,  during  July, 
1896,  has  been  recorded  by  me  as  Japalura  swinhonis*  with  the 
statement  that  "it  agrees  well  with  the  published  description."  At 
that  time  I  had  no  other  Formosan  specimens  for  comparison,  and 
only  three  from  Okinawa.  The  fine  series  of  typical  J.  swinhonis 
from  Formosa,  and  of  J.  polygonata  from  Ishigaki  shima,  now  at 
hand,  make  the  specimen  in  question  appear  in  a  somewhat  different 
light.  In  fact,  it  presents  so  many  peculiarities  differing  from  all 
the  three  forms  known  from  our  territory  that  I  do  not  know  whether 
to  regard  it  as  an  individual  freak  or  a  new  species,  in  which  case  one 
might  be  tempted  to  question  the  correctness  of  the  alleged  habitat. 

It  has  the  dark  dorsal  cross-bars  of  the  Formosan  J,  swinhonis  as 
well  as  the  white  lateral  longitudinal  band,  only  the  latter  is  unusually 
wide,  but  the  throat  is  entirely  uniform  white,  showing  none  of  the 
characteristic  pattern  found  in  all  our  adult  specimens  of  the  latter. 
In  addition  it  has  the  uninterrupted  white  longitudinal  streak  found  in 
the  J.  polygonata  of  the  Yaeyama  group. 

The  proportions  are  very  different  from  those  of  the  normal  For- 
mosan specimens,  and  would  even  be  considered  extreme  among  the 
J.  polygonata.  The  hind  legs  are  exceedingly  short,  particularly  the 
tibia,  which  is  not  longer  than  the  distance  from  tip  of  snout  to  the 
posterior  edge  of  the  orbit,  consequently  very  much  shorter  than 
the  skull.  The  third  toe,  without  claw,  equals  only  three-fourths  of 
the  width  between  the  outer  superciliary  edges.  The  distance  from 
center  of  eye  to  tip  of  snout  is  much  greater  than  the  fourth  toe 
measured  from  the  base  of  the  third.  If  the  hind  leg  be  carried  for- 
ward along  the  side,  the  tip  of  the  longest  toe  does  not  reach  farther 
than  the  posterior  edge  of  the  (concealed)  tympanum.  It  has  seven 
supralabials.  In  addition  to  the  above  characters  it  has  a  row  of 
enlarged  scales  from  under  the  eye  to  the  nasal,  separated  from  the 
labials  by  a  row  of  very  narrow  ones.  Some  of  these  enlarged  scales 
are  as  large  as  some  of  the  supralabials  and  three  times  as  large  as 
the  other  scales  below  and  in  front  of  the  eye.  Finally  there  is  a  very 
distinct  row  of  enlarged  submalar  scales  along  the  entire  length  of  the 
lower  edge  of  the  mandible.  In  the  other  specimens,  especially  those 
from  Formosa,  only  the  two  or  three  scales  on  each  side  of  the 
mental  are  thus  enlarged.  In  some  of  the  Ishigaki  shima  specimens, 
however,  a  tendency  to  such  a  submalar  series  may  be  traced,  but 
the  full  development  as  shown  in  the  Taipa  specimen  seems  to  be 
unique. 

It  does  not  seem  probable  that  the  above  deviations  from  the 
typical  Formosan  form  can  be  due  to  individual  variation  of  the 

«Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  2,  1898,  p.  218. 
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ordinary  kind.  It  may  represent  a  freak  or  a  sport,  but  in  view  of  the 
many  points  in  which  it  differs,  this  explanation  does  not  appear 
plausible.  That  two  separate  species  so  closely  related  should  occur 
in  the  same  locality  in  Formosa  would  scarcely  be  accepted  by 
herpetologists  without  incontrovertible  proof.  The  question  then 
naturally  suggests  itself  whether  by  some  accident  a  wrong  locality 
may  not  have  been  assigned  to  it.  To  the  neck  of  the  specimen  a 
large  paper  tag  is  firmly  tied  bearing  the  following  inscription  in 
Latin  letters:  "No.  22,  Taipa,  Formosa.  7-96,"  but  there  are  good 
reasons  for  believing  that  this  is  not  the  original  collector's  field  label. 
However,  if  not  from  Formosa  proper,  where  could  it  have  come 
from?  The  specimen,  as  we  have  seen,  is  not  identical  with  any 
from  the  middle  or  southern  groups  of  the  Riukius.  On  the  other 
hand,  that  it  was  part  of  the  collection  made  by  Mr.  Tsunasuke  Tada 
seems  unquestionable.  He  collected  in  Formosa,  Botel  Tobago,  and 
the  Pescadores  Islands.  Our  specimen  agrees  even  less  with  J. 
miteukurii)  from  Botel  Tobago,  than  with  the  other  two  forms. 
Could  it,  then,  possibly  have  come  from  the  Pescadores  or  any  other 
outlying  island  ? 

The  question  can  not  be  decided  now,  and  is  thus  left  for  future 
explorers  in  that  region. 

Description. — Adult  male;  U.S.N.M.  No.  34082;  northern  Formosa; 
June  23,  1903;  Owston  collection.  Rostral  low,  separated  from 
nasal  by  one  scale;  nostril  round,  in  a  single,  somewhat  swollen  nasal, 
which  is  in  contact  with  first  supralabial;  canthus  rostralis  very 
sharp,  covered  with  about  five  scales;  superciliary  ridge  interrupted 
by  a  deep  notch  at  the  posterior  end  of  the  orbit,  followed  by  a 
single  low  spine;  various  isolated  spines  on  occiput  and  temporals; 
eight  supralabials,  eighth  very  long  and  narrow;  all  head  scales 
wrinkled  and  keeled;  back  covered  by  imbricated  keeled  scales  of  at 
least  three  different  sizes;  a  low  nuchal  and  dorsal  crest  of  pointed 
scales,  those  of  the  former  slightly  higher,  seven  in  number,  flattened, 
conical,  the  latter  triangular,  33  in  number;  a  similar  crest  on  the 
base  of  the  tail,  the  three  crests  being  continuous,  the  spines  over 
the  shoulder  and  between  the  hind  legs,  however,  being  lower  than 
the  others;  scales  on  flanks  not  much  different  from  dorsals,  except 
those  back  of  the  axilla  and  near  the  groin  which  are  much  smaller; 
scales  on  underside  strongly  imbricate  and  keeled,  pointed  but  not 
mucronate;  digits  underneath  with  a  double  series  of  spiny  keels; 
third  and  fourth  finger  nearly  equal;  fourth  toe,  without  claw,  from 
base  of  third  considerably  longer  than  distance  from  center  of  eye  to 
tip  of  snout;  third  toe,  without  claw,  from  base  of  fourth,  shorter 
than  distance  between  superciliary  edges  at  center  of  eye;  distance 
from  upper  side  of  knee  of  hind  leg,  bent  at  right  angles,  to  tip  of 
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longest  toe  without  claw,  longer  than  distance  from  tip  of  snout  to 
inner  angle  of  elbow;  tail  slightly  compressed,  swollen  at  base,  cov- 
ered above  and  below  with  imbricate,  keeled  and  pointed  scales. 
Color  (in  alcohol)  above  brownish,  with  a  broad  irregular,  black- 
edged,  pale  gray  band  on  each  side  of  back,  connected  across  the 
back  by  several  indistinct  pale  chevron  bands  pointing  backward, 
these  chevrons  occupying  corresponding  series  of  enlarged  scales; 
head  with  numerous  bl«,ck  spots,  which  on  temples  and  under  eye 
form  interrupted  lines  radiating  from  the  latter;  throat  and  chest 
dark  slate  gray,  the  former  with  large,  rounded,  white  spots;  rest  of 
underside  pale  gray;  tail  with  alternating  broad  bands  of  pale  gray 
and  dark  brown. 

Dimensions. 

mm. 

Total  length 236 

Snout  to  vent 70 

Vent  to  tip  of  tail » 166 

Snout  to  center  of  eye 12 

Greatest  width  of  head 15. 5 

Fore  leg 35 

Hind  leg 62 

The  females  differ  chiefly  in  lacking  the  basal  swelling  of  the  tail 
underneath,  in  the  less  development  of  the  nuchal  and  dorsal  crests, 
and  in  having  the  throat  brown  with  white  spots  instead  of  dark  slate 

gray. 

The  young  have  the  throat  uniform  whitish  or  with  faint  gray 
marblings. 

Variation. — The  variation  in  the  size  and  relative  position  of  the 
head  scales  is  considerable  but  has  no  immediate  significance  in  so 
far  as  the  identification  of  the  species  is  concerned.  The  extent  of 
individual  variation  of  proportions  and  coloration  has  been  alluded 
to  above  under  the  general  discussion  of  the  related  forms  (p.  183). 

Habitat. — This  species,  which  is  restricted  to  the  main  island  of 
Formosa,  was  first  discovered  at  Tamsui  by  Robert  Swinhoe,  whose 
name  it  bears.  It  has  since  been  obtained  by  most  collectors  in  various 
parts  of  the  island,  and  judging  from  the  large  number  received  by 
Mr.  Owston  it  does  not  seem  to  be  rare  even  in  the  northern  part  as 
formerly  supposed.  It  is  replaced  by  closely  allied  forms  in  the  adja- 
cent islands,  thus  by  J.  polygonata  in  the  Riu  Kius  and  J.  mitsukurii 
in  Botel  Tobago. 

On  the  Chinese  mainland  there  is  a  nearly  related  species,  Japalura 
yunnanensis,  which  occurs  from  western  Yunnan  to  Ichang,  on  the 
Yangtse  Kiang,  and  north  into  the  province  of  Shen-si,  whence  we 
have  a  specimen  from  the  Chin-ling  Mountains  collected  by  Dr.  E. 
Blackwelder  (U.S.N.M.  No.  35524). 
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List  of  specimens  of  Japalura  svrinhonis. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 
collected. 

By  whom  collected 

or  from 

whom  received. 

U.S.N.M 

Do 

34062 
34063 
34064 
34065 
34066 
34067 
34068 
34089 
34090 
34091 
34092 
34093 
34094 
34095 
34096 
34097 
34098 
22 

Male  a 

..  ..do 

Northern  Formosa 

do 

June  23,1903 
do 

A.  Owston. 
Do. 

Do 

do.*.... 

do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do 

do 

Do. 

Do 

do 

do.*.... 

Female 

Male 

Female 

Male 

do 

Female 

Young 

do 

do 

Female  « 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do...     ........ 

do 

d« 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

do 

do 

Do. 

Do 

.....do 

do 

Do. 

Do 

do 

do 

Do. 

Bci.  Coll.,  Tokyo... 

Taipa,  Formosa 

1 

Sept.,      1896 

T.  Tada. 

a  Description,  p.  186. 


6  P.  183. 


c  See  pp.  184,185. 


JAPALURA  POLYGON  AT  A  a  (Hallowcll). 
Native  name  "ATAXAH." 

Plate  XIV. 

1860.  IHploderma  polygonatum  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  490  (type- 
locality,  Kerama  shima,  "  Amakarima,"  Riu  Kiu  Archipelago;  type  U.S. 
N.M.  No.  12203). —  Japalura  polygonata  Guenther,  Rept.  Brit.  India, 
1864,  p.  134.— Boulenger,  Cat.  Liz.  Brit.  Mus.,  1, 1885,  p.  310;  III,  1887, 
p.  493  (" Loo Choo");  Proc.  Zool.  Soc.  London,  1887, p.  146,  pi.  xvn,  fig.  1* 
("Loo  Choo  Islands.").— Okada,  Cat,  Vert.  Japan,  1891,  p.  71  (Okinawa 
shima). — Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1888,  Abhandl.,  p. 
187  (O-shima,  Riu  Kiu);  Kat.  Rept.  Mus.  Senckenberg.,  I,  1893,  p.  46 
(O-shima);  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  107  (Okinawa 
shima).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860;  author's  separate, 
p.  11  (Okinawa).— Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  184 
("Loo  Choo  Islands."). 

This  species  agrees  so  closely  with  the  preceding  one  that  a  detailed 
description  is  unnecessary.  The  differences,  which  consist  chiefly  in  the 
shorter  legs  and  longer  and  narrower  head  of  J.  polygonata,  have  been 
sufficiently  indicated  above  under  the  general  discussion  of  the  genus 
(pp.  182-184). 

The  colors  of  the  Okinawa  shima  specimens  are  said  to  be  green  in 
life.  Thus  Doctor  Stimpson  in  his  manuscript  catalogue  describes 
the  type  as  being  "dark  green,  back  shaded,  and  tail  annulated  and 
still  darker."  In  the  alcoholics  there  are  distinct  traces  of  the 
dorsolateral  pale  band  as  well  as  the  pale  line  under  the  eye. 

a  From  iroXvyoor  o$,  with  many  angles,  referring  to  the  polygonal  scutes  of  the  head. 
6  Reproduced  in  this  work  on  Plate  XIV. 
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Japalura  polygonata.    (From  Boulenger.; 

For  explanation  of  plate  see  page  554. 
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In  the  specimens  from  Ishigaki  shima  there  are  indistinct  dark 
cross  bands  on  the  back.  The  males  have  the  throat  more  or  less 
uniform  pale  brownish  gray,  but  in  the  females  it  is  more  whitish  with 
irregular  though  distinct  reddish  brown  lines  running  obliquely  from 
the  sides  backward  toward  the  median  line.  The  coloring  of  the 
throat  is  therefore  very  different  from  what  it  is  in  J.  swirikonis. 

Dimensions. — Adult  male;  U.S.N.M.  No.  12203;  Kerama  shima, 
Riu  Kiu;  type  (figs.  174-175). 


175 


FM8.  174-175.— J  APALUKA  POLYGON  AT  A.  2  X  NAT.  SIZE.   174,  TOP  OF  HEAD;  175,  SIDE  OF  HEAD. 

No.  12203,  U.S.N.M. 

mm* 

Total  length  (tail  defective) 1 89 

Snout  to  vent .** 66 

Vent  to  tip  of  tail  (defective) 123 

Snout  to  center  of  eye 11 

Greatest  width  of  head 15 

Foreleg 32 

Hind  leg 55 

A  full-grown  male,  with  perfect  tail,  U.S.N.M.  No.  34102,  from 
Ishigaki  shima  measures  61  mm.  from  snout  to  vent,  and  152  mm. 
from  vent  to  tip  of  tail;  total  length  213  mm. 

Habitat. — Originally  described  from  a  single  specimen  collected  by 
the  North  Pacific  Exploring  Expedition  on  "Amakarima"  Island, 
i,  e.  Kerama  shima,  opposite  Okinawa  shima,  this  species  has  since 
been  found  common  on  the  latter  island  by  Doctor  Fritze  and  by 
Mr.  Tashiro.  The  Science  College  in  Tokyo  has  several  specimens 
(No.  26)  collected  there  by  the  latter,  two  of  which  have  been  pre- 
sented to  the  United  States  National  Museum.  Mr.  Pryer's  speci- 
mens, now  in  the  British  Museum,  reported  upon  by  Boulenger 
probably  also  came  from  Okinawa. 

Doctor  Boettger  records  a  specimen  presented  to  the  Senckenberg 
Museum  by  Maj.  H.  von  Schoenfeldt  as  from  O-shima. 


Digitized  by 


Google 


190 


BULLETIN    58,   UNITED   STATES   NATIONAL   MUSEUM. 


From  the  Yaeyama  group  the  United  States  National  Museum 
has  a  fine  series  collected  on  Ishigaki  shima  by  one  of  Mr.  Owston's 
men,  and  the  Science  College  Museum  in  Tokyo  has  three  specimens 
from  Miyakoshima  (No.  27)  and  one  from  Iriomote  shima  (No.  32), 
all  collected  by  Tashiro  in  1887. 

List  of  specimens  of  Japalura  polygonata. 


U.S. 

N.M. 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  collected  or  from 
whom  received. 

12203 

Male  a 

do 

do 

do 

do.6 

do 

do 

Kerama  shima 

Apr.  —.1855 

North  Pac.  Expl.  Exp. 

Ishigaki  shima 

A.  Owston. 

34100 
34101 

do 

do 

Do. 
Do. 

34102 

do 



Do. 

34103 

do 

Do. 

34104 

do. 

Do. 

34105 

do 

do 

Do. 

34106 

do 

do 

Do. 

34107 

Female 

do 

4 

Do. 

34108 

do 

do 

"*■"""*" 

Do. 

34109 
34110 

Male 

do 

Do. 

do 

do 

Do. 

34111 
34112 

do 

do 

Female 

do 

do 

do 

do 

do 

Do. 
Do. 

34113 

do 

Do. 

34114 

do 

Do. 

34115 
34116 

do 

do 

............... 

............... 

Do. 
Do. 

34117 

Male 

do 

Do. 

34118 

Female 

do 

Do. 

36519 

(0 

Okinawa  shima 

Tashiro. 

36520 

do 

1 

a  Type,  p.  189, 

figs.  174-175.                                   b  p.  189. 

eSci.  Coll.  No  26. 

JAPALURA  MITSUKURII*  Stcjncgcr. 

1898.  Japalura  mitsukurii  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898, 
p.  218  (type-locality,  Botel  Tobago  Island;  type,  U.S.N.M.  No.  36505; 
T.  Tada,  collector). 

Japalura  mitsukurii  differs  from  J.  swinhonis  chiefly  in  proportions 
and  coloration.  Thus,  the  head,  and  especially  the  snout,  is  longer 
and  narrower;  the  .hind  legs  are  somewhat  longer,  and  the  tail  very 
much  so.  As  a  rule,  the  scales  are  somewhat  smaller,6  with  less  con- 
trast between  the  extremes,  but  the  nuchal  and  dorsal  crests  are 
better  developed,  the  latter  continuous  with  the  caudal,  the  keels 
on  underside  sharper  and  the  scales  more  pointed.     The  coloration 


a  Dedicated  to  Prof.  Kakichi  Mitsukuri,  of  the  Imperial  University  of  Tokyo. 

&  Thus,  as  a  rule,  the  nasal  is  smaller  and  separated  from  the  supralabial  by  a  narrow 
scale,  while  in  J.  swinhonis  they  are  as  often  in  contact.  The  percentage  is  not  great 
enough  to  make  this  character  available  for  diagnostic  purposes. 
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is  marked  by  about  seven  dark  bars  across  the  back  separated  by 
narrow  pale  cross  stripes,  which  combine  with  the  strongly  defined 
light  dorso-lateral  band  into  a  ladder  pattern ;  the  throat  in  the  males 
is  pale  bluish  (in  alcohol)  with  large  whitish  spots,  which  form  about 
three  broad  bars  across  the  throat ;  the  sides  below  the  dorso-lateral 
band  are  dark  with  numerous  whitish  spots;  the  white  longitudinal 
stripe  under  the  eye  is  conspicuous,  but  mostly  crossed  by  narrow 
black  lines  radiating  from  the  eye. 

For  further  discussion  of  this  form  see  previous  remarks  under  the 
genus  (p.  184).  I  may  also  refer  to  the  remarks  accompanying  my 
original  diagnosis  of  the  species,  but  it  should  be  noted  that  the 
comparison  there  made  was  chiefly  with  the  abnormal  female  specimen 
alleged  to  have  come  from  Taipa  and  described  above,  p.  185. 

Dimensions. — Adult  male;  type,  U.S.N.M.,  No.  36505;  Botel  Tobago 
Island,  May,  1899;  T.  Tada,  collector. 

mm. 

Total  length 289 

Snout  to  vent 76 

Vent  to  tip  of  tail 213 

Snout  to  center  of  eye 14 

Greatest  width  of  head 15 

Fore  leg 39 

Hind  leg 70 

Habitat. — This  form  i?  only  known  from  the  island  of  Botel  Tobago, 
where,  according  to  Mr.  Tada,  it  is  abundant. 

List  of  specimens  of  Japalura  mitsukurii. 


Museum. 

U.S.N.M 

Do ' 

Set.  Coll.  Tokyo.... 

Do ! 

Do ' 

Do , 

Do 


No. 


36505  ,  Male  «  . 


Locality. 


When  col- 
lected. 


Botel  Tobago  Island ;  May 


,  185)9 


I 


24  a 
24  b 
24  c 
24  d 
24  e 


Female . . . 

do 

do 

Male 

do 

! do 

Female . . . 

do 

1 do 

Male 

do 

1 do 

....do.... 

do 

1 do 

....do.... 

do 

1 do 

By  whom  col- 
lected. 


T.  Tada. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


a  Type,  p.  191. 

Genus ? 

Species ? 

The  young  Agamoid  lizard  designated  by  Hallowell  (Proc.  Phila. 
Acad.,  1860,  p.  491)  simply  as  "Otocryptis,"  though  practically  ad- 
mitting that  it  does  not  belong  to  Wiegmann's  genus,  is  still  in  the 
museum  (No.  12252).  When  Hallowell  wrote  his  notes  on  this  speci- 
men, it  was  already  "much  mutilated  and  otherwise  injured, "  and  the 
intervening  47  years  have  not  improved  its  condition.    In  fact,  several 
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of  the  characters  noted  by  him  are  now  obliterated.  Yet,  what  is  left 
seems  to  show  that  the  specimen  does  not  belong  to  any  now  recog- 
nized genus  and  species,  and  also  that  HallowelTs  description,  which 
I  reproduce  verbatim  below,  is  fairly  good. 

The  dentition  is  now  the  most  prominent  feature,  the  compara?- 
tively  enormous  tricuspid  molars  standing  out  in  bold  relief.  They  are 
eight  in  number  on  each  side  in  both  jaws,  gradually  increasing  in 
size  backward;  in  the  upper  jaw  there  are,  besides,  three  "incisors/' 
the  median  largest,  and  a  small  hardly  differentiated  "canine"  on 
each  side  of  these;  in  the  lower  jaw  there  are  three  conical  "incisors" 
on  each  side  in  front  of  the  molars,  the  middle  tooth  on  each  side 
being  largest.     The  dental  formula  consequently  looks  like  this: 

8  +  1  +  3  +  1+8 

" 8+3+3+8 
For  comparison  I  append  that  of  the  type  of  Japalura  polygonata: 

14  +  2  +  5  +  2  +  14 
14  +  3  +  3  +  14 

The  small  number  of  molars  in  both  jaws  is  probably  due  to  the 
youth  of  the  specimen,  as  Siebenrock  has  shown  that  in  some  Agami- 
dx  the  number  varies  between  8  and  21,  according  to  age,°  but  the 
difference  in  the  number  of  incisors  is  not  so  easily  explained,  for  it 
seems,  according  to  the  same  authority,6  as  if  the  young  animals  have 
even  more  incisors  than  the  adult,  a  condition  reversed  in  the  Japa- 
lura and  the  uncertain  young  Agamoid  before  us. 

A  young  specimen  of  Japalura  swirihonis  (U.S.N.M.  No.  34097), 
from  Formosa,  though  more  than  once  and  a  half  as  large  as  Hallo- 
well's  specimen^  corroborates  the  above.  In  the  upper  jaw  it  has  nine 
"molars,"  two  "canines/'  and  four  "incisors,"  consequently  essen- 
tially like  the  adult,  only  fewer  molars. 

Hallowell's  description  is  as  follows: 

OTOCRYPTIS  Weig. 

Among  the  saurians  in  the  Loo-Choo  collection  is  a  very  small  Aerodont  Iguanian, 
no  doubt  a  young  animal,  which  appears  to  belong  to  a  genus  very  near  if  not  identical 
with  the  Otocryptus  of  Weiginann.  The  form  of  the  head,  however,  is  different  from 
that  of  Otocryptus,  as  described  by  Dumeril  &  Bibron,  and  the  number  of  molar 
teeth  is  less,  viz.i — eight  instead  of  twelve.  The  specimen,  small  as  it  is,  is  much 
mutilated,  and  otherwise  injured,  but  the  following  characters  can  be  distinctly  made 
out. 

Gen.  char.  Head  rounded,  and  high  posteriorly,  the  anterior  slope  more  gradual 
than  the  posterior,  the  front  and  vertex  being  nearly  on  a  line;  snout  covered  with 
polygonal  scales;  supraorbitar  ridges  distinct;  eyelids  covered  with  carinated  scales 
of  nearly  equal  size;  occiput  covered  with  polygonal  scales,  partly  smooth,  partly 
carinate;  temples  covered  with  carinated  scales;   eyelids  covered  with  small  scales. 


a  Sitz.  Ber.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI.,  CIV,  Pt.  1,  p.  1116  (Nov.,  1895.) 
&Idem,  p.  1121. 


Digitized  by 


Google 


HEBPETOLOGY   OF    JAPAN.  193 

The  incisor  teeth  on  each  side  separate,  a  conical  canine  and  eight  tricuspid,  the 
first  three  the  smallest,  the  last  two  the  largest;  the  same  number  in  the  lower 
jaw;  ears  concealed  by  the  integument;  body  covered  with  scales  arranged  in  trans- 
verse rows;  five  fingers  without  serratures,  the  fourth  finger  a  little  the  longest,  all 
armed  with  recurved  nails;  tail  slender. 

Dimensions.  Length  of  head  4  lines;  of  neck  and  body  6J  lines;  of  tail  (mutilated) 
10  liney  length  of  anterior  extremities  6  lines;  of  posterior 

Habitat.    Loo-Choo.    One  specimen.    Caught  Nov.  1854,  by  McKnight. 

In  addition  to  HaUowell's  description,  I  note  that  the  scales  on  the 
sides  of  the  neck  and  body  appear  to  be  very  small,  almost  granular. 

No  lizard  corresponding  to  the  above  description  has  been  brought 
from  the  Riu  Kius  by  later  travelers,  and  the  possibility  is,  therefore, 
that  a  most  interesting  novelty  may  yet  be  found  in  those  islands. 

Family  SCINCID^J. 

Lizards  with  scaly  tongue  and  lower  surface  covered  with  rounded* 
imbricate  scales. 

Distributed  over  all  the  warmer  and  temperate  regions  of  the  globe. 
Many  species  have  an  enormous  geographic  range  owing  to  the  ease 
with  which  they  may  be  accidentally  transported. 

Throughout  the  family  there  is  a  strong  tendency  toward  the  sup- 

Sression  of  the  limbs,  and  although  in  the  higher  forms  they  are  v/ell 
eveloped,  there  are  numerous  genera  in  which  they  become  rudi- 
mentary or  even  disappear  entirely.  None  of  these  occur  in  Japa- 
nese or  neighboring  territory,  all  the  species  here  represented  belong- 
ing to  six  genera,  having  the  normal  number  of  digits. 

KEY   TO   THE    GENERA    OF   SKINKH    OCCURRING    IN    JAPAN    AM)    ADJACENT  TERRITORY. 

a1  Movable  lower  eyelid;  fronto-parietals  and  interparietals  distinct. 
bl  Supranasals  present. 

c'  Palatine  bones  separated  on  the  median  line Eunuccs.  p.  193. 

c2  Palatine  bones  in  contact  on  the  median  line Mabuya.  p.  213. 

62  Supranasals  absent. 

cl  Fronto-parietals  in  contact;  dorsals  smooth  or  weakly  bicarinate;  claws  net 
retractile. 

d1  Lower  eyelid  scaly Sphtn&morphm,  p.  21G. 

d*  Lower  eyelid  with  an  undivided  transparent  disk Leiolojrisma.  p.  218. 

c2  Fronto-parietals  not  in  contact;  dorsals  tricarinate;  claws  retractile. 

Lygo&auruH,  p.  221. 

a2  No  movable  lower  eyelid;  fronto-parietals  and  interparietal  united  into  a  single 

shield Cryptoblcphartts,  p.  225. 

Genus   EUMECES«   Wiegmann. 

1834.  Eumeces  Wiegmann,  Ilerpet.  Mcx.,  p.  3(>  (type,  Scincns  parimentatn*  —  E. 

schneiderii). 
1839.  PUstiodon  Dcmeril  and  Bibron.  Krpet.  (Ion..  V,  p.  <>97  (same  type). 

«  From  Fvnt)KTf$t  elongated. 
26485- -No.  58-  07 13 
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1852.  Lampro8auni8  Hallowell,   Proc.   Phila.  Acad.,  »1852  (p.  206)  (type,  L. 

guttulatus). 
1871.  Plistod&n  Cope,  Sec.  and  Third  Ann.  Rep.  Peabody  Acad.,  1871  (p.  82) 

(emendation). 

The  characters  relied  upon  in  the  genus  Eumeces  for  the  proper  sep- 
aration and  identification  of  the  species  are  unfortunately  subject  to  a 
wide  range  of  variation,  at  least  in  some  of  the  species.  Such  crite- 
rions  as  the  absence  or  presence  of  a  postnasal,  of  one  or  two  post- 
mentals,  the  number  of  scales  around  the  body,  etc.,  are  apt  to  fail 
when  most  needed.  Yet  they  are  the  only  ones  which  the  systema- 
tist  has  to  rely  on,  and  though  he  may  be  convinced  that  he  has  to  deal 
with  separate  forms,  nevertheless  he  may  occasionally  have  to  fall  back 
on  locality.  Take,  for  instance,  Eumeces  elegans  of  Boulenger,  from 
China.  The  only  character  by  which  f  can  distinguish  it  from  E.  lati- 
scutatus,  from  Japan,  is  by  the  absence  of  a  postnasal.     Yet,  among 

177  178 


176 


Figs.  176-178.— Head  shields  of  Scincid  lizards.    176,  side  view  of  head  of  Leiolopisma;    177, 
upper  view  of  head  of  leiolopisma;  178.  upper  view  of  head  of  emoia.    cs,  chin-shieldsj  d, 

DISK  ON  LOWER  EYELID;     €,  EAR-OPENING;    /.  FRONTAL;    fn,  FRONTO-NASALJ    fp.  FRONTO-PARIETAL; 

t,  interparietal;  il,  lower  labials;  I,  loreals;  /6,  upper  labials;   m,  mental;  n  nasal;  nc, 

NUCHALS;     p,  PARIETALS;     pf,  PREFRONTAL;     pn,  POSTNASAL;     T,  ROSTRAL;     «C#  SUPRAUI.I  AKIK.8;     «n, 

supranasal;  so,  supraocular;  /,  temporal.  (All  figures  enlarged.) 

sixty-two  Japanese  specimens  examined  by  me,  five  lack  the  post- 
nasal on  both  sides  and  two  on  one  side.  It  does  not  seem  to  be  to  the 
best  interest  of  science  to  make  E.  elegans  a  synonym  of  E.  latiscuta- 
tus.  Much  less  would  it  do  to  call  the  five  Japanese  specimens  E.  ele- 
gans and  enumerate  both  species  as  occurring  together  in  the  island  of 
Hondo.  Very  likely  some  of  these  specimens  without  postnasals  are 
brothers  or  sisters  of  the  others  which  have  this  shield.  Moreover, 
what  are  we  to  do  with  those  which  have  it  on  one  side  but  not  on  the 
other?  It  would  probably  be  a  fit  case  for  trinominals  were  we  to  find 
a  similar  proportion  of  postnasals  present  in  Chinese  E.  elegans,  but 
unfortunately  we  have  not  sufficient  material  of  the  latter  to  deter- 
mine the  point.  The  most  conservative  proceeding  therefore  is  to 
leave  the  two  forms  their  binominal  nomenclature  at  least  until  we 
shall  know  the  Chinese  form  better. 


Digitized  by 


Google 


U.  S.   NATIONAL  MUSEUM 


BULLETIN  NO.  58     PL.  XV 


* 


EUMECES  LATISCUTATUS.     (FROM  SCHLEGEL.) 
For  explanation  of  plate  see  page  554. 
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The  use  of  the  following  key  in  determining  the  skinks  within  the 
territory  covered  by  this  work  must  then  be  subject  to  the  above 
remarks.  The  stability  of  the  various  characters  employed  may 
best  be  understood  by  a  perusal  of  the  remarks  on  variation  following 
the  descriptions  of  each  species. 

KEY  TO  THE   JAPANESE    SPECIES    OF   EUMECES. 

a1  One  unpaired  'postmental  only  (normally);  upper  temporal  of  the  second  row 
largest,  wedge-shaped ;  soles  of  hind  feet  granular  with  only  a  few  large  tubercles 
on  heel. 
bl  Posterior  loreal  nearly  as  high  as  long,  normally  in  contact  with  two  supralabials. 
cl  Postnasal  present  (normally). 
<f  24  to  26  (exceptionally  28)  scales  round  the  middle  of  the  body. 

E.  latiscutatus,  p.  195. 
d*  28  to  32  scales  round  the  middle  of  the  body  ...E.  latiscutatus  okadse,  p.  200. 

c2  No  postnasal E.  elcgans,  p.  202. 

b2  Posterior  loreal  much  longer  than  high,  in  contact  with  three  supralabials. 

E.  marginatus,  p.  205. 
a2  Two  unpaired  poet  mentals;  lower  temporal  of  the  second  row  largest,  wedge- 
shaped;  solesof  hind  feet  with  two  series  of  enlarged  tubercles  between  heel  and 
base  of  third  and  fourth  toes. 

6l  No  postnasal;  normally  two  pairs  of  nuchals E.  chintnsis,  p.  208. 

6*  Normally  a  postnasal  and  three  pairs  of  nuchals E.  kishinouyei,  p.  210. 

EUMECES  LATISCUTATUS"  (Hallowell). 
TOKAGS. 
Plate  XV. 

1838.  Scincus  quinquelineatus  Schlegel,  Fauna  Japon.,  Rept.,  pp.  99,  139;  Sauri 
etBatr.,  pi.  i,  figs.  1-4&  (Leiden  Mus.;  Siebold  and  Buerger,  collectors) 
(not  of  Linnaeus). — Plestiodon  quinquelineatum  Bleeker,  Natuurk. 
Tijdschr.  Nederland.  Indie,  XVI,  1858,  p.  204  (Japan). — Eumeces  quinque- 
lineatus Hilgendorp,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  113.— 
Fritze,  Mitth.  Deutsch.  Ges.  Ost.-Asiens,  V,  1891,  p.  239  (Yezo). 

1860.  Plestiodon  latiscutatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  496  (type- 
locality,  Simoda,  Japan;  collected  by  the  Rodger  Exped.). 

1864.  Eumeces  (Plestiodon)  quinquelineatus  var.  japonicus  Peters,  Mon.  Ber. 
Berlin  Akad.  Wiss.,  1864,  p.  57  (type-locality,  Nagasaki;  type  in  Berlin 
Mus.;  von  Martens,  collector). — Martens,  Preuss.  Exped.  Ost-Asien, 
Zool.,  I,  1876,  p.  376  (Nagasaki). 

1878.  Eumeces  (Plestiodon)  japonicus  Boettger,  Offenbach.  Ver.  Naturk.  17-18 

Ber.,  Mitth.,  p.  4  (Japan). 

1879.  Eumeces  japonicus  Bocourt,  Miss.  Sci.  Mexique,  Rept.,  livr.  6,  p.  423. 
1887.  Eumeces  marginatum  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  p.  371  (part: 

Miyanoshta;  Nikko)  (not  of  Hallowell). — Okada,  Cat.  Vert.  Japan,  1891, 
p.  70  (part:  Tokyo;  Hakone;  Nikko;  Awaji;  SuwaV — Boettger,  Kat. 
Rept.  Mus.  Senckenberg.,  I,  1893,  p.  Ill  (part:  Nikko;  Yezo). — Fritze, 
Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860;  author's  separate,  p.  11  (part:  Hon- 
do; Yezo). 

<*  Signifying  with  broad  shields. 

&  Figs.  1,  3,  4,  reproduced  in  this  work  on  Plate  XV, 
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As  the  name  E.  marginatum  belongs  to  the  Riu  Kiu  species,  Eumeces 
latiscutatus  of  Hallowell  must  be  taken  for  that  of  Japan  proper. 
The  type  appears  to  be  lost,  but  there  can  be  no  doubt  as  to  the  per- 
tinency of  the  name  in  spite  of  the  fact  that  Hallowell  apparently 
overlooked  the  presence  of  a  postnasal.  He  describes  his  specimen 
as  having  "a  plate  above  the  anterior  f renal,"  which,  however,  he 
considers  an  individual  abnormality.  The  fact  is  that  the  plate 
alluded  to  is  the  real  anterior  frenal,  or  first  loreal,  while  the  scale Jie 
so  designates  is  only  the  abnormally  enlarged  postnasal  crowding  the 
loreal  out  of  contact  with  the  supralabial.  In  specimens  from  the 
main  islands  of  Japan  this  state  of  affairs  is  not  uncommon  (14  out 
of  47  specimens),  and  in  extreme  cases  it  looks  at  a  first  glance  as  if 
the  postnasal  were  missing. 

Doctor  Hallowell  does  not  state  the  locality  in  Japan  where  the 
type  specimen  of  E.  latiscutatus  was  collected,  but  the  only  entry  in 
Dr.  W.  Stimpson's  manuscript  catalogue  which  can  have  reference  to 
this  specimen  is  his  "Sm. — 15.  Lizard  found  on  hillsides  at  Simoda, 
Japan,  May,  1855.  Black  above,  lineate  with  light  blue.  Below 
pale  blue."     Simoda  may  therefore  be  regarded  as  the  type  locality. 

One  may  still  occasionally  see  this  species  quoted  as  E.  quinque- 
UneatuSj  it  being  asserted  upon  Schlegel's  authority  that  there  is  no 
difference  between  the  Japanese  and  the  North  American  species.  A 
careful  comparison  will  show  that  there  exist  material  differences  in 
the  number  of  scale  rows,  size,  and  shape  of  rostral  and  nasals,  size  of 
median  dorsal  scales,  shape  of  claws,  etc.,  as  already  pointed  out  by 
Hallowell,  Peters,  and  Boulenger.  To  their  statements  I  may  add 
that  the  two  species  can  be  very  readily  distinguished  by  the  differ- 
ences shown  in  the  relative  size  and  shape  of  the  large  temporal  shields 
between  the  parietals  and  the  seventh  labial,  the  North  American 
species  having  an  arrangement  very  much  like  that  of  the  Yaeyama 
species  E.  Hshinouyei  as  distinguished  from  E.  marginatus,  E.  latiscu- 
tatus,  and  their  immediate  allies  and  illustrated  on  figs.  179,  182,  184. 

Description  (figs.  179-180).— Adult  tnale;U.S.NM.  No.  12715;  Yoko- 
hama; April,  1881;  P.  L.  Jouy,  collector.  Rostral  high,  bent  over 
on  the  snout,  the  portion  visible  from  above  being  nearly  as  large 
as  the  fron to-nasal;  supranasals  in  contact  behind  rostral;  nostril  in 
the  anterior  portion  of  a  single  nasal,  which  is  higher  anteriorly  than 
posteriorly;  a  small  postnasal  in  contact  with  supranasal,  nasal,  first 
and  second  labials  (on  left  side  with  first  labial  only)  and  anterior 
loreal;  fron  to-nasal  broader  than  long,  not  in  contact  with  rostral 
nor  with  frontal ;  prefrontals  nearly  as  large  as  fronto-nasal  in  contact 
behind  the  fronto-nasal,  also  in  contact  with  both  loreals  and  with 
upper  preocular  and  anterior  supraocular;  anterior  loreal  high  and 
narrow,  in  contact  with  second  supralabial  (on  left  side  also  with  first) ; 
posterior  loreal  pentagonal,  nearly  as  high  as  wide,  in  contact  with 
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second  and  third  supralabials;  frontal  as  long  as  parietals,  longer  than 
its  distance,  from  tip  of  snout,  anteriorly  a  little  wider  than  behind,  in 
contact  with  three  supraoculars;  four  supraoculars,  second  largest; 
seven  superciliaries;  fronto-parietals  somewhat  smaller  than  inter- 
parietal; parietals  large,  in  contact  behind  interparietal;  one  pair  of 
nuchals;  seven  supralabials,  seventh  largest,  fifth  under  the  eye;  two 
temporals  in  the  first  row,  lower  much  the  larger;  upper  temporal  in 
the  second  row  very  large,  much  larger  than  lower  one,  wedge-shaped 
with  the  apex  pointing  forward;  lower  temporal  of  the  second  row 
elongate  squarish,  with  upper  and  lower  edges  nearly  parallel ;  a  single 
large  scale  between  seventh  supralabial  and  ear-opening  which  is  bor- 
dered anteriorly  by  a  few  projecting  granules;  mental  small,  followed 
by  a  single  pentagonal,  unpaired  postmen tal;  seven  lower  labials,  the 
sixth  being  band-like,  long  and  narrow;  body  covered  above  and 
below  with  cycloid  scales  in  26  rows  around  the  middle,  those  on  the 

179  180 


Figs.  179-180.— Eumeces  latiscutatus.   2  X  nat.size.   179,  side  of  head,  normal  postnasal;  (2§  X 

NAT.  SIZE)  180,  UNDERSIDE  OF  HIND  FOOT.     No.  6166,  U.S.N.M. 

middle  of  the  back  slightly  wider  than  the  others,  laterals  not  essen- 
tially smaller  than  ventrals;  a  pair  of  large  preanal  plates;  length  of 
hind  leg  contained  twice  and  a  half  times  in  the  distance  from  snout 
to  vent;  the  adpressed  limbs  overlap  by  the  length  of  the  fingers;  sole 
of  hind  foot  granular  with  a  single  larger  tubercle  and  a  few  others  at 
the  heel;  a  specialized  scale  with  a  claw-like  pointed  keel  behind  the 
vent  at  each  corner;  tail  cylindric,  tapering,  slightly  swollen  under- 
neath at  base,  with  a  series  of  wide  transverse  plates  on  the  underside. 
Color  (in  alcohol),  above  pale  olive  gray  with  a  dorso-lateral  whitish 
band  about  one  scale  wide,  bordered  below  by  a  broad  dark-brown 
band  from  the  eye  over  the  ear-opening,  above  the  legs  and  continued 
on  the  tail  nearly  to  the  tip;  head  nearly  uniform  olive  clay  color; 
whole  underside,  including  lower  half  of  flanks,  whitish,  chin  and 
throat  suffused  with  clay  color,  the  rest  with  bluish  gray. 
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Dimensions. 

mm. 

Total  length 186 

Snout  to  vent 64 

Vent  to  tip  of  tail 122 

Snout  to  ear-opening 15 

Greatest  width  of  head 12 

Axilla  to  groin 34 

Fore  leg 18 

Hind  leg 26 

The  female  differs  in  lacking  the  swelling  at  the  base  of  the  tail  and 
apparently  also  the  differentiated  keeled  scale  behind  each  corner  of 
the  vent. 

The  younger  individuals  differ  in  not  having  the  temporal  region 
swollen  and  also  differ  greatly  in  color.  As  exemplified  by  a  large 
series  from  Mount  Fuji,  they  are  (in  alcohol)  nearly  blackish  brown 
above,  becoming  dark  brownish  slate  on  the  terminal  half  of  the  tail, 
with  five  pale  longitudinal  stripes,  viz,  one  median;  one  on  each  side 
proceeding  from  the  outer  edge  of  the  supraoculars  down  the  sides  of 
the  back,  two  scale  widths  from  the  median  stripes;  finally,  a  lateral 
stripe  on  each  side  originating  on  the  supralabials,  through  the  ear  and 
above  both  fore  and  hind  legs;  all  continued  on  the  tail  where  they 
gradually  disappear;  the  median  stripe  bifurcates  on  the  interpa- 
rietal, each  branch  following  the  outer  edge  of  the  frontal  to  the 
snout,  which  is  pale  brownish;  underside  bluish  gray,  except  chin, 
throat,  limbs  underneath,  anal  plate,  and  the  subcaudal  transverse 
plates,  which  are  pale  buff.  According  to  Stimpson  they  are  black 
in  life  with  light  blue  stripes  and  pale  blue*  underside. 

Variation. — There  is  considerable  variability  in  the  head  scales  and 
their  various  relations,  but  as  it  would  be  of -little  use  to  note  all  the 
deviations  from  the  specimen  described  above,  it  will  be  sufficient  to 
call  attention  to  those  which  are  of  systematic  value. 

Out  of  62  specimens  examined  by  me  only  one  (No.  34123)  has  the 
azygous  postmental  divided,  and  the  abnormality  of  the  specimen  is 
further  shown  by  a  small  portion  of  the  side  of  the  posterior  post- 
mental  being  also  separated  by  a  suture. 

In  3  specimens  (Nos.  34120,  34130,  34138)  the  posterior  loreal 
is  in  contact  with  three  supralabials  on  both  sides;  in  one  (No.  30734) 
on  one  side  only,  and  in  one  (No.  34126)  it  barely  touches  the  third 
labial  on  one  side. 

Five  specimens  (Nos.  34119,  34121,  34126,  34127,  34133)  have  no 
postnasal  at  all;  two  lack  it  on  one  side  only  (Nos.  34128,  34139), 
while  in  37  specimens  it  is  present  on  both  sides. 

Curiously  enough  the  variation  in  the  postnasal  is  most  pronounced 
in  a  single  series  of  specimens  collected  near  Mount  Fuji  in  September, 
1898.     Out  of  the  21  specimens  five  have  no  postnasals  at  all,  two  on 
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one  side  only,  and  of  the  fourteen  others  which  have  it  on  both  sides, 
no  less  than  nine  have  the  postnasal  so  large  as  to  crowd  the  anterior 
loreal  away  from  the  supralabials,  so  that  only  in  five  does  it  come  in 
contact  with  the  supralabials  behind  the  postnasal  and  that  not  even 
always  on  both  sides. 

Of  39  specimens,  the  only  ones  examined  for  this  character,  the 
scale  rows  around  the  middle  of  the  body  are  28  in  two  only,  26  in 
twenty-four,  and  24  in  thirteen. 

Habitat — Apparently  confined  to  the  large  islands  of  Japan  proper. 

The  types  came  from  the  hills  back  of  Simoda,  and  the  species  is 
apparently  quite  common  in  that  part  of  Hondo.  We  have  a  large 
number  from  around  Mount  Fuji  and  from  Yokohama;  British 
Museum  has  it  from  Miyanoshta  and  Nikko,  whence  specimens  are 
also  in  the  Senckenberg  Museum,  and  Okada  records  it  from  Tokyo 
and  Hakone.  From  farther  south  the  latter  also  indicates  the  prov- 
inces of  Awaji  and  Suwa;  the  Hamburg  Museum  has  it  from  Kiyotaki 
toge  in  the  province  of  Kawachi  (No.  1833),  and  the  United  States 
National  Museum  from  Koriyama,  province  of  Yamato.  From  north- 
ern Hondo  there  are  no  records.  From  Yezo,  however,  there  is  said 
to  be  a  specimen  in  the  Senckenberg  Museum  received  from  Mr.  B. 
Schmacker,0  and  Doctor  Fritze  also  indicates  it  from  that  island,  with- 
out giving  his  authority,  however.  If  occurring  there,  it  must  be  rare 
or  local.  Dr.  Hugh  M.  Smith  brought  us  a  fine  series  from  Kochi,  on 
Shikoku,  the  only  record  from  that  island.  He  also  collected  it  in  the 
extreme  southern  end  of  Kiusiu  at  Yamagawa,  province  of  Satsuma. 
Our  museum  also  has  it  from  Miyazaki,  and  von  Martens  obtained  it  at 
Nagasaki,  from  which  locality  the  Riksmuseum  in  Stockholm  also  has 
a  specimen  (No.  2319),  collected  by  Dr.  Oscar  Nordquist  in  October, 
1S79,  during  the  Vega  expedition. 

List  of  specimens  of  Eunieces  latiscutatus. 


T'.S.    Sex 
N.lf.    and  | 
No.     age. 


Locality. 


When  col- 
lected. 


6166a 
6166b 
6166c' 
6166d 
6166e| 
12715 
13750 
30734 
31304 
31*32 
31*33 


(«)      Japan. 

do. 

do. 

do. 

do. 


By  whom  collected. 


Scale 
rows. 


<*»> 


Apr.,       1881 


Yokohama 

do 

Mlyazaki,  Kiusiu. 

Koriyama,  Yamato. '  Apr.  26,1903 

Yamagawa,  Kiusiu '  June  14,1903 

do. do 


Dale  and  Jouy. . 

P.  L.  Jouy 

C.A.Clark 

H.M.Smith.... 

....do 

....do 


26 


24 
26 
24 
26 


Post- 
nion- 
tals. 


Post- 
nasal. 


•  Figs.  179-180. 


6  Description,  p.  196. 


aSf»c,  however,  remarks  on  alleged  Yezo  specimens  by  the  same  collector,  pp.  Ill, 
and  275. 
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List  of  specimens  of  Eumeces  latiscutatus — Continued. 


U.S. 
N.M. 

No. 

Sex 
and 
age. 

Locality. 

When  col- 
lected. 

By  whom  collected. 

Scale 
rows. 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
24 
28 
28 
24 
26 
24 
24 
26 
24 
24 
26 
24 
26 
26 
26 
24 
26 
26 
26 
24 
26 
24 
24 
26 

Uta    i  ^ 

31834 

YamacftWA.  Kiiiaiu . 

June  14,1903 
do 

II.  M.  Smith 

31835 

do 

do 

31836 

do 

do 

do 

31837 

do 

.....do 

do 

31879 

Kochi,  Shikoku 

May   11,1903 
do 

do 

31880 

do      .    

do 

31881 

1 do 

do 

do 

31882 

' do 

do 

do 

31883 

' do 

do 

do 

31890 

1 do 

do 

do 

31891 

1 do. 

do 

do 

31892 

1 do 

do 

do 

31893 

' do 

..  ..do 

.     .do 

34119 

1  Mount  Fuji 

! do 

Sept.,      1898 
do 

A.  Owston. 

34120 

do 

34121 

' do 

do 

do 

34122 

do 

do 

do 

34123 

' do 

do 

do 

34124 

1 do 

do 

do 

34125  I ' do 

do 

do 

34126  1 | do 

do 

do 

0 

34127  1 1 do 

do 

do 

0 

34128   1 do 

do 

do 

1-0 

34129  ' | do 

do 

do 

34130   do 

do 

do 

34131 
34132 
34133 
34134 
34135 
34136 
34137 
34138 
34139 

L      do 

do 

do 

do 

do 

do 

do 

do 

do 

..do 

do 

do 

do 

do 

do 

do 

do 

do 

! do 

do 

- do 

do 

do 

...do 

do 

do 

1-0 

EUMECES  LATISCUTATUS  OKADA.a  new  subspecies. 

Diagnosis. — Scales  round  the  body  28-30 ;  first  upper  labial  form- 
ing a  suture  with  the  nasal  and  the  postnasal;  a  single  postmental. 

Habitat. — Miyakeshima,  Idzu  Seven  Islands,  Japan  (not  to  be  con- 
founded with  Miyakoshima,  Yaeyama  Islands). 

Type.— U.S.N.M.  No.  23891 ;  Miyakeshima;  May  3;  N.  Okada,  col- 
lector; topotypes  in  Science  College  Museum,  Tokyo. 

Description  of  type-specimen. — Rostral  heptagonal,  rather  high, 
and  broad  at  top, though  not  bent  much  over  on  the  upper  surface; 
nasal  small  with  the  nostril  pierced  in  front  of  the  center;  a  small 
postnasal  in  contact  with  first  and   second   supralabial  (fig.   181); 


a  Named  for  Mr.  S.  Okada,  the  author  of  the  Catalogue  of  Vertebrated  Animals  of 
Japan  (Tokyo,  1891). 
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supranasals  broadly  in  contact,  larger  than  prefrontals;  frontonasal 

longer  than  wide,  behind  broadly  in  contact  with  frontal;  anterior 

loreal  forming  a  suture  with  frontonasal;  four  supraoculars,  the  three 

anterior    in    contact   with  frontal;   six   superciliaries;  one   pair   of 

nuchals  in  contact  with  posterior  border  of  parietals  and  interparietal ; 

seven   supralabials,  fifth   bordering  the  orbit,  seventh  largest;  one 

unpaired  postmental;  ear-opening  slightly  larger  than  largest  dorsal 

scales  and  bordered  anteriorly  by  about  5  distinct  obtuse  tubercles; 

30  scale  rows  round  the  middle  of  the  body,  the  laterals  very  much 

smaller  than  either  ventrals  or  dorsals,  the  two 

median  rows  of  the  latter  slightly  larger  than 

the  others;  two  very  large  preanal  scales;  length 

of  hind  limb  (from  groin  to  tip  of  fourth  toe) 

contained  twice  in  the  distance  from  snout  to 

vent;  limbs  overlap  considerably  when  pressed 

against  the  body;  no  continuous  row  of  tuber-    fig.  isi.-eumeces  lati- 

cles  on  soles  from   heel   to  base  of  fourth  toe;      scutatus    okad*.    2x 
,.  •         <•      i  ii,  ii  i        nat.  size.    Side  or  face. 

median  series  of  subcaudals  transversely  enlarged      no.  23895,  u.s.n.m. 

anteriorly.  Color  (in  alcohol)  above  uniform  dark 
olive;  an  obscure  brownish  band  proceeds  from  eye  backward  above 
the  limbs  disappearing  at  the  base  of  tail ;  this  band  is  bordered  above 
by  an  equally  obscure  pale  band,  these  bands  so  obscure  as  to  be 
imperceptible  in  the  specimen  when  taken  out  of  the  alcohol;  under- 
side bluish,  chin  and  throat  whitish. 

Dimensions.  mm. 

Total  length 130 

Snout  to  vent 56 

Snout  to  ear-opening. 13 

Greatest  width  of  head 9 

Axilla  to  groin 29 

Fore  limb 20 

Hind  limb 28 

Remarks. — The  present  species  is  most  nearly  related  to  E.  lati- 
scutatu8  from  the  main  island  opposite,  and  is  probably  a  direct  off- 
spring of  the  latter.  It  differs  chiefly  in  the  greater  number  of  scale 
rows  round  the  middle  of  the  body  and  apparently  also  in  a  some- 
what different  coloration,  inasmuch  as  even  young  specimens  of 
the  island  form  are  of  a  more  or  less  uniform  olive  color  without  the 
strongly  marked  pale  lines  so  characteristic  of  the  main  island  speci- 
mens of  corresponding  size.  They  are  only  plainly  marked  in  the 
smallest  specimen  from  Niishima,  measuring  40  mm.  from  snout  to 
vent,  and  even  in  this  specimen  the  median  line  does  not  reach  the 
head. 

The  additional  number  of  scale  rows  makes  the  diagnosis  of  the 
new  species  read  even  more  like  that  of  E.  fasciatus  of  the  United 
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States  of  North  America  than  E.  latiscutatus,  but  aside  from  the  single 
unpaired  postmental  common  to  both  the  Japanese  species,  the  shape 
of  the  rostral  as  well  as  the  position  of  the  nostril  in  the  nasal  in  the 
latter  are  characters  in  themselves  sufficient  to  distinguish  them  from 
their  North  American  relative,  not  to  speak  of  the  difference  in  the 
temporal  scales  as  mentioned  above. 

The  segregation  of  the  present  form  from  that  of  the  main  island 
is  no  more  remarkable  than  that  of  the  very  distinct  thrush,  Turdus 
celas.no ps,  of  the  same  island,  from  T.  chry solans  of  the  mainland, 
as  well  as  Acanthopneuste  ijimse  from  A.  coronata,  and  Parus  owstoni 
from  P.  varius. 

Doctor  Ijima  informs  me  that  he  has  five  more  specimens  of  the 
same  form  "all  of  the  same  or  similar  coloration/ ' 

Habitat. — This  form  probably  occurs  on  all  the  islands  of  the  Seven 
Islands  Archipelago  of  Idzu,  but  I  have  only  seen  specimens  from 
Miyakeshima  and  Niishima. 

List  of  specimens  of  Eumeces  okadx. 


Museum. 

No. 

23891 
23892 
23895 
23896 
36533 
36531 
36532 
36534 

Sox 
and 
ago. 

Locality. 

Miyakeshima,  Idzu. . . . 
do 

When  col- 
lected. 

By  whom  col- 
lected. 

2 

® 

30 
30 

28 
28 
30 
28 
28 
30 
28 

s 

a 
a- 

6 
« 

c 

Ph 

\ 
\ 

OS 

C 
so 

U.S.N.M 

Do 

May    3,1887 
do 

Okada 

do 

■ 

Do 

(") 

Niishima,  Idzu 

do 

Do 

do 

1 do 

Do 

do 

do 

Do....   .   .  . 

do 

do 

Do 

do 

do 

Do 

CO 

Miyakeshima,  Idzu 

.     .do 

May    3,1887 

do 

Hirota 

Sci.  Coll.  Tokyo 

wriptioi 

o  Type;    de. 

i,  p.  2( 

30.                 b  Sci.  Coll.  N( 

).  46,  fig.  181. 

c  Sei.  Coll 

No. 

47. 

1863. 


1879. 


1887. 


EUMECES  ELEGANS a  Boulenger. 

Mabouia  chinensis  S  win  hoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  p.  225  (Tamsni, 
Formosa)  (not  of  Gray  1838).— Guenther,  Rept.,  Brit.  India,  1864,  p.  83 
(part),  pi.  x,  fig.  i^(Ningpo). — Boettger,  Offenbach.  Ver.  Naturk.  24-25 
Ber.,  1885,  p.  144. 

Eumeces  pulchra  Bocourt,  Miss.  Sci.  Mexique,  Zool.,  Rept.,  livr.  6,  p.  423 
(not  of  Dumeril  and  Bibron). 

Eumeces  elegans  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  p.  371  (type-locality, 
Ningpo,  China;  type  in  Brit.  Mus.;  Formosa,  Shanghai,  Kiukiang,  Pesca- 
dores.— Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  146,  Chapu, 
near  Ningpo). — Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898.  p. 
220  (Taipa,  Formosa;  Pescadores). — Lygosoma  elegans  Guenther,  Ann. 
Mag.  Nat.  Hist.  (0),  I,  18S8,  p.  169  (Mts.  north  of  Kiukiang,  China). 

o  Signifying  elegant. 
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No.  36507  (Science 
northern   Formosa; 


183 


A  direct  comparison  of  typical  Eumeces  elegans  from  China  (which 
our  museum  owes  to  the  kindness  of  Dr.  O.  Boettger)  with  E.  latiscu- 
tatus,  from  Japan,  and  E.  marginatus,  from  the  Riukius,  shows  that 
it  is  more  nearly  related  to  the  former  than  to  the  latter,  the  second 
loreal  being  as  high  and  short  as  in  the  most  typical  E.  latiscutatus. 
In  fact,  the  only  difference  I  can  see  consists  in  the  presence  of  a  post- 
nasal in  the  latter,  in  this  respect  agreeing  with  E.  marginatus.  The 
latter  I  regard  as  less  closely  related  to  the  other  two  than  these  are 
among  themselves.  For  further  remarks  on  this  subject  see  above 
(p.  194). 

Description  (figs.  182-183).— Mde;  U.S.N.M 
College  Museum,  Tokyo,  No.  20a);  Taipa, 
October,  1896;  T.  Tada,  collector.  Rostral 
high,  rather  narrow,  the  portion  visible  from 
above  slightly  smaller  than  fron to-nasal; 
supranasals  broadly  in.  contact  behind  ros- 
tral; nostri^  in  the  anterior  portion  of  a  single 
nasal  which  is  much  higher  in  front  than 
behind;  no  postnasal;  fronto-nasal  much 
broader  than  long,  not  in  contact  with  ros- 
tral, but  with  frontal;  prefrontals  smaller 
than  fronto-nasal,  not  in  contact  with  each 
other,  but  with  both  loreals,  upper  preocular 
and  anterior  supraocular;  anterior  loreal 
higher  than  the  posterior,  in  contact  with 
supranasal,  nasal,  first  and  second  suprala- 
bials;  posterior  loreal  pentagonal,  as  high  as 
wide,  in  contact  with  second  and  third  supra- 
labials(on  left  side  also  barely  touching  fourth) ; 
frontal  longer  than  parietals,  longer  than  its 
distance  from  tip  of  snout,  anteriorly  a  little 
wider  than  behind,  in  contact  with  three 
supraoculars;  four  supraoculars,  second  largest;  six  or  seven  super- 
ciliaries;  fronto-parietals  smaller  than  interparietal,  which  is  as  long 
as  the  parietals  and  broadly  in  contact  behind  with  the  nuchals; 
parietals  not  in  contact  behind  the  interparietal;  one  pair  of  nuchals; 
seven  supralabials,  seventh  largest,  fifth  under  the  eye;  two  tem- 
porals in  first  row,  lower  many  times  larger  than  the  upper;  upper 
temporal  in  the  second  row  very  large,  much  larger  than  the  lower 
one,  wedge-shaped,  or  conical,  with  the  apex  forward;  lower  tem- 
poral of  the  second  row  long  and  narrow  with  nearly  parallel  upper 
and  lower  edges;  a  single  scale  row  between  seventh  supralabial  and 
ear-opening,  which  is  bordered  anteriorly  by  several  projecting  lob- 
ules; mental  followed  by  a  single  pentagonal,  unpaired  postmental; 
seven  lower  labials,  sixth  longest;  28  scale  rows  around  the  middle 


Figs.   182-183.— Eumeces   ele- 
gans.   2  X  NAT.  SIZE.    182,  SIDE 

or  head;  183,  chin.    No.  20b, 
Sci.  Col.,  Tokyo. 
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of  the  body,  those  on  the  sides  apparently  smaller  than  those  on  back 
and  abdomen;  a  pair  of  large  preanal  plates;  length  of  hind  leg  con- 
tained nearly  two  and  a  half  times  in  the  distance  from  snout  to  vent; 
the  adpressed  limbs  overlap  by  the  length  of  the  fingers;  soles  of  hind 
foot  granular  with  a  single  larger  tubercle  and  several  others  at  the 
heel;  a  small  keeled  scale  behind  the  vent  at  each  corner;  tail 
cylindric,  tapering,  with  a  series  of  wide  transverse  plates  under- 
neath. Color  (in  alcohol)  above  dark  olive  brown  on  the  middle  of 
the  back,  dark  brown  on  the  sides,  becoming  slaty  toward  the  ter- 
minal half  of  the  tail,  with  five  pale  greenish,  longitudinal  stripes, 
viz.,  one  median,  somewhat  broader  than  the  others;  one  on  each 
side  proceeding  from  the  outer  edge  of  the  supraoculars  down  the 
sides  of  the  back  two  scale  widths  from  the  median  stripe;  finally, 
a  lateral  stripe  on  each  side  originating  on  the  upper  lip  proceeding 
backward  through  the  ear-opening  and  above  both  fore  and  hind 
legs,  all  continued  on  the  tail,  where  they  gradually  disappear;  the 
median  stripe  bifurcates  on  the  interparietal,  each  branch  following 
the  outer  edge  of  the  frontal  to  the  snout  which  is  pale  buff;  underside 
pale,  suffused  with  buff  on  throat,  lower  neck,  limbs,  and  tail,  but 
with  pale  bluish  on  abdomen  and  flanks. 

Dimensions. 

IMtlm 

Total  length 179 

Snout  to  vent 68 

Vent  to  tip  of  tail Ill 

Snout  to  ear-opening 13. 5 

Greatest  width  of  head 10 

Axilla  to  groin 35 

Fore  leg 19 

Hind  leg 28 

Variation. — In  younger  specimens  the  ground  color  is  darker, 
brownish  black,  and  the  median  dorsal  stripe  narrower;  otherwise  as 
the  specimen  described  above.  In  older  specimens  the  back  becomes 
more  olive  and  the  median  stripe  disappears  altogether,  the  head 
swells  greatly  in  the  temporal  region  and  becomes  red.  A  male  from 
the  Pescadores  Islands,  collected  by  Mr.  Tada  in  January,  1897,  has 
this  coloration  of  the  fully  adult  specimens,  the  brown  longitudinal 
band  on  the  flanks  even  being  quite  pale,  notwithstanding  the  fact 
that  it  is  of  the  same  size  (snout  to  vent,  68  mm.)  as  the  adolescent 
specimen  described  above. 

The  scutellation  of  the  head  in  these  specimens  is  fairly  constant. 
Thus  all  four  have  the  parietals  widely  separated  by  the  interparietal. 
In  three  the  frontal  is  in  contact  with  the  fron to-nasal,  but  in  the 
fourth,  the  largest  specimen,  the  prefrontals  are  in  contact  behind  tjie 
fron  to-nasal,  thus  separating  it  from  the  frontal.  The  number  of 
scale  rows  seems  to  be  very  variable,  as  two  have  26,  one  24,  and  one  28. 
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Habitat — Swinhoe  collected  two  half-grown  specimens  in  Formosa, 
which  are  in  the  British  Museum.  The  Science  College,  Tokyo,  has 
several  striped  specimens  from  Taipa,  Formosa  (No.  20),  collected  in 
October,  1896,  and  one  nearly  uniform  specimen  (No.  19)  from  the 
Pescadores  Islands,  January,  1897. 

The  species  is  known  from  the  mainland  of  China  between  Shanghai 
and  the  province  of  Fokien  as  far  inland  as  Kiukiang,  on  the  Yangtse 
River. 

List  of  specimens  of  Eumeces  elegans. 


Museum. 


No. 


r.S.X.M 36507 


5cl.  Coll.  Tokyo . 

Do 

Do 


Sex 

and 
age. 


Locality. 


(«)      Taipa,  Formosa 

(ft)     do 

! do 

(<■)      Pescadores  Islands. 


When 
collected. 


do 

do 

Jan., 


By  whom  col- 
lected. 


1896 

T.  Tada 

do 

do 

1897 

do 

CO 

09 

o 

•a 
S 

a 

1 

o 

28 

1 

24 

1 

26 

1 

26 

1 

a  Description,  p.  204. 


b  Figs.  182-188. 


c  P.  205. 


EUMECES  MARQINATUS  a  (Hallowell). 

1860.  Plestiodon  marginatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  492  (type- 
locality,  "Loo  Choo  Island;"  type,  U.S.N.M.  No.  11713;  \V.  Stimpson, 
collector). — Eumeces  marginatus  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill, 

1887,  p.  371  (part:  Nam);  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.  1892,  p.  302 
(Okinawa;  Hoist,  collector). — Boettoer,  Ber.  Senckenberg.  Naturf.  Ges., 

1888,  Abh.  p.  188  (O-shima,  Riu  Kiu).— Okada,  Cat.  Vert.  Japan,  1891, 
p.  70  (part:  Okinawa).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860; 
author's  separate,  p.  11  (part:  Okinawa). — Brown,  Proc.  Phila.  Acad., 
1902,  June  11,  p.  185  ("Loo  Choo  Islands,"  probably  Okinawa  shima). 

The  larger  of  Hallowell's  two  types,  said  to  have  been  collected  on 
"Ousima"  (i.  e.,  Amami-o-shima) ,  appears  to  have  been  lost,  and  as 
it  would  be  utterly  impossible  from  his  description  now  to  decide  one 
way  or  the  other,  all  we  can  do  is  to  accept  the  other  specimen,  viz, 
the  one  which  Dr.  W.  Stimpson  collected  in  "  Loo  Choo  Island  "  April, 
1855,  and  which  is  now  before  me,  United  States  National  Museum 
No.  11713,  as  the  type  upon  which  to  base  the  name. 

This  specimen  agrees  with  numerous  specimens  from  Okinawa 
shima  in  every  respect  and  a  comparison  with  over  sixty  specimens 
from  Japan  proper  proves  them  to  be  unquestionably  distinct.  Not 
only  do  the  Okinawa  specimens  lack  the  postnasal,  a  character 
which  is  usually  conceded  to  be  of  sufficient  importance,  but  there 
are  material  differences  in  other  points,  notably  in  the  size  and  shape 
of  the  large  second  loreal.  This  shield  in  the  Riu  Kiu  specimens  is 
much  lower  and  longer  with  less  difference  in  the  length  of  the  ante- 


a  Having  a  margin  or  edge;  application  obscure,  but  probably  the  word  is  here  used 
loosely  as  meaning  striped. 


Digitized  by 


Google 


206  BULLETIN    58,    UNITED   STATED    NATIONAL    MUSEUM. 

rior  and  the  posterior  borders,  and  is  in  contact  with  three  suprala- 
bials, viz,  the  second,  third,  and  fourth.  In  all  specimens  from 
Japan  proper  I  have  found  the  second  loreal  much  shorter  and  higher, 
with  the  anterior  border  much  higher  than  the  posterior  one,  and 
except  in  a  few  cases  mentioned  above,  only  in  contact  with  two 
supralabials,  viz,  the  second  and  third  (if  there  are  seven  suprala- 
bials  in  all,  but  with  the  third  and  fourth  in  exceptional  cases  of 
eight  supralabials). 

Description. — Adult   male;  U.  S.  N.  M.  No.  11713;    "Loo    Choo 
Island  "  =  Okinawa  shima;  April,  1855;  W.  St impson,  collector;  type 

(fig.  184). — Rostral  pentagonal,  the  portion 
visible  from  above  much  smaller  than  fronto- 
nasal ;  supranasals  in  contact  behind  rostral; 
nostril  in  the  anterior  portion  of  a  single 
nasal  which  is  somewhat  higher  in  front  than 
behind;  no  postnasal;  fronto-nasal  somewhat 
broader  than  long,  not  in  contact  with  ros- 

FlG.    184.— EUMECES   MARGIN ATUS.  .  .  .    ,      -  ,  p 

2  x  nat.  size,  side  of  head,    tral,  but  broadly  so  with  frontal ;  prefrontals 
no.  ii7i3,  u.s.n.m.  much  smaller  than  fronto-nasal,  in  contact 

with  both  loreals,  upper  preocular  and  ante- 
rior supraocular,  but  not  with  each  other;  anterior  loreal  high  and 
narrow,  in  contact  with  nasal,  first  and  second  supralabials;  poste- 
rior loreal  pentagonal,  much  wider  than  high,  in  contact  with  second, 
third,  and  fourth  supralabials;  frontal  longer  than  parietals  and  much 
longer  than  its  distance  from  tip  of  snout,  anteriorly  wider  than 
behind,  in  contact  with  three  supraoculars;  four  supraoculars,  none 
unusually  developed ;  front o-parietals  scarcely  more  than  half  as  large 
as  interparietal ;  interparietal  as  long  as  parietals,  broadly  in  contact 
behind  with  nuchals;  parietals  rather  small,  not  in  contact;  one  pair  of 
nuchals;  seven  supralabials,  seventh  largest,  fifth  under  the  eye;  two 
temporals  in  first  row,  lower  one  several  times  larger  than  upper  one; 
two  temporals  in  second  row,  the  upper  one  largest,  wedge-shaped  with 
the  apex  forward,  the  lower  narrower  with  nearly  parallel  upper  and 
lower  edges;  a  single  large  scale  between  seventh  supralabial  and  ear- 
opening  which  is  bordered  anteriorly  by  several  projecting  lobules; 
mental  followed  by  a  single  narrow,  pentangular,  unpaired  post- 
mental;  seven  lower  labials,  sixth  very  long  and  narrow;  26  scales 
around  the  middle  of  the  body,  the  lateral  but  very  slightly  smaller 
than  the  others;  a  pair  of  large  preanal  plates;  length  of  hind  leg 
contained  two  and  a  half  times  in  the  distance  from  snout  to  vent; 
the  adpressed  limbs  overlap  by  the  length  of  the  longest  toe;  sole  of 
hind  foot  with  small  scales  or  granules,  but  no  enlarged  tubercles 
except  a  few  at  heel;  a  strongly  keeled  scale  behind  the  vent  at  each 
corner;  tail  cylindric,  swollen  at  base  underneath,  with  a  series  of  wide 
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transverse  plates  on  the  underside.  Color  (in  alcohol)  above  pale 
olive  gray  with  faint  indications  of  a  median  and  two  dorso-lateral 
pale  stripes  as  well  as  of  a  darker  brownish  band  on  upper  half  of 
flanks;  head  yellowish  buff  (probably  red  in  life);  underside  pale 
buffy  white,  abdomen  and  flanks  grayish. 

Dimensions. 

mm. 

Total  length 138 

Snout  to  vent 65 

Vent  to  tip  of  tail 74 

Snout  to  ear-opening 14 

Greatest  width  of  head 11 

Axilla  to  groin 35 

Fore  leg 19 

Hind  leg 20 

The  female  and  younger  stages  are  exactly  like  the  corresponding 
ones  in  Eumeces  latiseutatus  and  E.  elegam. 

Variation. — In  the  series  of  nine  specimens  before  me  the  variation 
is  very  slight.  All  lack  the  postnasal ;  all  have  one  postmental  only, 
supranasals  in  contact  behind  rostral;  fronto-nasal  in  contact  with 
rostral,  parietals  separated  by  interparietal,  and  in  all  the  second 
loreal  is  in  contact  with  three  supralabials.  All  have  26  scale  rows, 
except  No.  34185  which  has  28. 

No.  23894  presents  a  very  unusual  abnormality  in  the  scutellation 
of  the  upper  parts  of  the  head,  in  as  much  as  the  front o-parietals  have 
been  fused  in  such  a  way  with  the  surrounding  scutes  that  the 
frontal  has  come  into  contact  with  the  fourth  supraocular,  parietals, 
and  interparietal,  the  latter  shield  separating  the  parietals  in  their 
entire  length. 

Habitat — This  skink  as  far  as  known  is  confined  to  the  Riu  Kiu 
islands,  and  if  our  surmise  as  to  Hallowcll's  second  specimen  is  correct, 
it  occurs  in  all  three  groups  of  the  archipelago."  In  Okinawa  it 
appears  from  all  accounts  to  be  common,  and  in  the  Yaeyama  group 
it  has  been  collected  both  by  Doctor  Warburg  and  by  Doctor  Lenz  on 
Iriomotc  Island  (Hamburg  Mus.  Nos.  11K2  and  1900).  Moreover,  the 
United  States  National  Museum  has  a  specimen  from  Ishigaki  shima 
(No.  34185). 

oBoettger  also  refers  to  Eumeecg  maryinatus  from  O-shima.  hut  as  he  did  n<»t  distin- 
puifh  hetween  E.  viaryinatun  and  E.  latiseutatus  no  <  onelusion  ran  he  drawn  from  that 
record  without  a  reexamination  of  the  npeeiinen. 
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List  of  specimens  of  Eumeces  marginatum. 


Museum. 

No. 

11713 
23803 
23894 

Age. 

Adult  a . . 
do 

Locality. 

When  col- 
lected. 

By  whom  col- 
lected or  from 
whom  received. 

> 

s 

1 

mm 
26 
26 
26 
28 
26 
26 

s 
g 

I 

O 

1 

c 

O 

U.S.N.M 

Do 

Okinawa  shima 

do 

Apr.  — ,  1855 

W.  Stlmpeon.. 

mm  mm 
1  i      0 
1         0 

Do 

Ailnlrar  l 

do 

1887      • 
May  — ,  1899 

1887 
do 

Tashiro 

A.  Owston 

Tashiro........ 

do 

1 

1         0 

Do 

34185     Adult.... 

36522  Adolcsc.. 

36523  do 

lshigaki  shima 

Okinawa  shima 

do 

1         0 

Do 

1 
1 

0 

Do 

n 

Do 

36524 
36525 

3 

Young. . . 

do 

do ' do 

1         0 

Do 

do 

.  ..do     

do 

do 

1  '     o 

Sci.  Coll.  Tokyo . 

• 

Adoloac . . 

Shuri,  Okinawa 

July—  1895 

Shiraishi 

26 

1 

0 

a  Type;  description,  p.  206,  fig.  184. 


*  P.  207. 


EUMECES  CHINENSIS  a  (Gray). 


1838.  Tiliqua  chinensis  Gray,  Ann.  Nat.  Hist.,  II,  Dec,  1838,  p.  289  (type- 

locality,  China). — Mabouia  chinensis  Swinhob,  Ann.  Mag.  Nat.  Hist. 
(3),  XII,  1863,  p.  225  (Tamsui,  Formosa). — Eumeces  chinensis  Boulenger, 
Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  p.  375  (Ningpo;  Chusan;  Si  Kiang; 
Canton;  Hongkong). — Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1894, 
pp.  132  (Hainan),  143  (Shanghai),  146  (Dalanshau  and  Chinhai,  near 
Ningpo).— Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  220 
(Taipa,  Formosa). 

1839.  Plestiodon  sinense  Dumeril  and  Bibron,  Erp£t.  G6n.,  V,  p.  704  (Canton; 

Parin  Mus. ;  Gernaert,  collector). 

1839.  Plestiodon  pulchrum  Dumeril  and  Bibron,  Erpet.  G6n.,  V,  p.  710  (China). 

1842.   Tiliqua  rufo-guttata  Cantor,  Ann.  Mag.  Nat.  Hist.,  IX,  1842,  p.  482  (type- 
locality,  Chusan;  type  in  Brit.  Mus.;  Cantor,  collector). 

Description. — Half  grown;  Science  College  Museum,  Tokyo,  No.  21; 

Taipa,  Formosa;  October,  1896;  T.  Tada,  collector  (fig.  185).  Por- 
tion of  nostril  visible  from  above  consider- 
ably smaller  than  fronto-nasal;  supranasals 
broadly  in  contact  behind  rostral;  nostril 
in  tire  center  of  a  single  nasal  which  is 
nearly  triangular;  no  postnasal;  first  supra- 

fig.  is.-,.  -EuMEriM  chinensis.  2    labial    in  contact  with  supranasal    behind 

X  nat.  size;    Side  of  head.    No.  ,      .  ,  .      .    .  -         ,. 

21, sn. coll.  Tokyo.  nasal;  fronto-nasal  somewhat  broader  than 

long,  not  in  contact  with  rostral  but  with 
frontal;  prefrontals  smaller  than  fronto-nasal,  in  contact  with 
anterior  supraocular,  upper  preocular,  and  anterior  loreal,  but  not 
with  each  other;  anterior  loreal  nearly  twice  as  high  as  wide,  squarish, 
in  contact  with  first  and  second  supralabials  (on  left  side  also  with 
third),  supranasal,  fronto-nasal,  prefrontal,  and  upper  preocular, 
but  not  with   nasal;   posterior  loreal  low,   small,   not  larger   than 

a  Signifying  Chinese. 
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anterior,  nearly  twice  as  wide  as  high,  in  contact  with  second,  third, 
and  fourth  supralabials  (on  left  side  only  with  second  and  third), 
anterior  loreal,  and  upper  preocular,  but  not  with  prefrontal;  upper 
preocular  greatly  elongated,  extending  along  the  entire  upper  edge 
of  the  posterior  loreal  so  as  to  enter  into  broad  contact  with  the 
anterior  loreal;  frontal  much  longer  than  parietals,  longer  than  its 
distance  from  tip  of  snout,  anteriorly  somewhat  wider  than  behind, 
in  contact  with  three  supraoculars,  the  sutures  with  first  and  third 
being  very  small ;  four  supraoculars,  first  smallest,  third  very  narrow, 
second  unusually  large;  fronto-parietals  larger  than  interparietal, 
slightly  larger  than  prefrontals;  interparietal  pointed,  behind  sepa- 
rating the  parietals  which  are  comparatively  short,  much  shorter 
than  frontal;  2  pairs  of  nuchals;  seven  supralabials,  fifth  under  the 
eye,  seventh  longest,  but  very  low  behind;  two  temporals  in  first 
row,  lower  much  the  larger;  two  temporals  in  second  row,  the  upper 
rather  narrow  and  elongated  with  parallel  edges,  the  lower  much 
larger,  wedge-shaped  with  the  apex  forward;  two  scales  between 
seventh  supralabial  and  ear-opening,  which  is  bordered  anteriorly  by 
three  small  lobules;  mental  small,  followed  by  two  unpaired  post- 
mentals,  the  anterior  narrow,  with  parallel  edges,  the  posterior 
larger,  pentagonal;  7  lower  labials;  24  smooth  scales  around  the 
middle  of  the  body,  laterals  not  appreciably  smaller;  a  pair  of  large 
preanal  plates;  length  of  hind  leg  contained  two  and  two-thirds  times 
in  distance  from  snout  to  vent;  the  adpressed  limbs  overlap  by  about 
the  length  of  the  fingers;  sole  of  hind  foot  granular,  with  two  series  of 
enlarged  tubercles  from  heel  to  base  of  third  and  fourth  toes;  tail 
with  a  median  series  of  transverse  plates  underneath.  Color  (in  alco- 
hol) above  pale  clay-color,  with  a  network  of  brownish  black  color, 
each  scale  being  marked  with  the  dark  and  the  light  color  in  such  a 
way  as  to  bring  out  a  median  dorsal  and  on  each  side  a  dorso-lateral 
pale  black-edged  stripe;  flanks  and  sides  of  neck  similarly  colored, 
but  with  about  three  irregular  series  of  whitish  spots  instead  of 
stripes;  head  above  pale  clay-color,  with  traces  of  the  pale  dorso- 
lateral stripe  from  supraoculars  backwards,  each  shield  outlined  pos- 
teriorly or  superiorly  with  blackish  brown;  underside  uniform  whitish. 

Dimensions." 

jnm. 

Snout  to  vent 72 

Snout  to  ear-opening 14.5 

Greatest  width  of  head 10.  5 

Axilla  to  groin M 

Foreleg 1*  5 

Hind  leg 27 

a  Tail  missing. 
26485— No.  58-07 14 
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Variation. — The  specimen  described  above  is  probably  abnormal  in 
the  exclusion  of  the  anterior  loreal  from  the  nasal.  In  the  descrip- 
tions of  Chinese  specimens  26  scale  rows  are  sometimes  indicated.  In 
adult  specimens  the  adpressed  limbs  are  described  as  not  overlapping. 

The  young  are  described  as  "dark  brown  above,  with  three  longi- 
tudinal light  bands  on  the  back,  the  median  broadest  and  not  bifur- 
cating anteriorly:" 

Habitat. — Eastern  China  from  the  island  of  Hainan  northwards  to 
Shanghai.  It  has  also  been  recorded  from  Formosa.  Swinhoe  found 
it  at  Tamsui,  and  an  apparently  somewhat  abnormal  specimen  col- 
lected by  Mr.  Tada  at  Taipa  has  been  described  and  commented  upon 
above. 

List  of  specimens  cf  Eumeces  chinensis. 


Mu8cum.         |no.'       Age.       |  Locality.  ,    JJ™.        %*$SSi       *    I    § 


Sci.  Coll.  Tokyo.  ..    21     Adoleac.o. 


i A 

Taip».  Formosa Oct.  — ,1896  '  T.  Tada '    24  I 


_     '    o 


a  Description,  p.  208;  fig.  185. 

EUMECES  KISHJNOUYEIo  Stejaeger. 

1901.  Eumeces  kishinouyei  Stejneger,  Proc.  Biol.  Soc.  Washington,  XIV,  Dw. 
12, .1901,  p.  190  (type-locality,  Miyakoshima,  Sakishima  group,  Riu  Kiu; 
type  Sci.  Coll.  Mus.  Tokyo,  no.  22). 

Description. — Adult;  Science  College  Museum,  Tokyo,  No.  22; 
Miyakoshima,  Riu  Kiu  Archipelago;  Tashiro,  collector,  type  (figs. 
186-189.) — Rostral  small,  nearly  triangular,  the  portion  visible  from 
above  much  smaller  than  fronto-nasal;  supranasals  in  contact  behind 
rostral;  nostril  in  the  center  of  a  single  nasal;  a  narrow,  pentangular 
postnasal,  in  contact  with  supranasal,  first  and  second  supralabials; 
fronto-nasal  broader  than  long,  not  in  contact  with  rostral,  but  with 
frontal;  prefrontals  somewhat  smaller  than  fronto-nasal,  in  contact 
with  both  loreals,  upper  preocular  and  anterior  supraocular,  but  not 
with  each  other;  anterior  loreal  about  half  the  size  of  the  posterior, 
in  contact  with  second  supralabial,  supranasal,  fronto-nasal,  and 
prefrontal;  posterior  loreal  nearly  as  high  as  anterior,  and  twice  as 
large,  in  contact  with  second  and  third  supralabials,  anterior  loreal, 
prefrontal,  and  upper  preocular;  upper  preocular  smaller  than  ante- 
rior supraocular,  widely  separated  from  anterior  loreal;  frontal  much 
longer  than  parietals  and  its  distance  from  tip  of  snout,  with  parallel 
lateral  edges  being  of  equal  width  in  front  and  behind,  in  contact 

"Named  in  honor  of  Dr.  K.  Kishinouye,  chief  of  the  Fisheries  Bureau,  Imperial 
Department  of  Agriculture  and  Commerce,  Tokyo. 
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with  anterior  three  supraoculars,  the  suture  with  third  supraocular 
very  small;  four  supraoculars,  second  largest;  fronto-parietals  some- 
what smaller  than  interparietal,  about  the  same  size  as  prefrontals; 
interparietal  obtusely  pointed  behind,  separating  the  parietals,  which 
are  comparatively  small,  much  shorter  than  frontal;  three  pairs  of 
nuchals;  seven  supralabials,  fifth  under  the  eye,  seventh  very  large, 
but  low  behind ;  two  temporals  in  first  row,  lower  many  times  larger 
than  upper;   two  temporals  in  second  row,  the  upper  rather  narrow, 


187 


188 


FI06.  18&-189.— EUMECE8  KI8HINOUYEI.     1}   X  NAT.  SIZE.     186,   TOP  OF  HEAD;    187,  SIDE  OF  HEAD;    188 
UNDERSIDE  OF  HEAD  (2  X  NAT.  SIZE);   189,  UNDERSIDE  OF  FOOT.     No.  22,  St  I.  COLL.  TOKYO. 

with  slightly  diverging  upper  and  lower  edges,  the  lower  much  larger, 
wedge-shaped,  with  the  apex  forward;  a  single,  rather  long  scale 
between  seventh  supralabial  and  ear-opening,  which  is  bordered  ante- 
riorly by  three  small  lobules;  mental  small,  followed  by  two  unpaired 
postmentals,  the  anterior  very  narrow,  band-like,  the  posterior  pen- 
tagonal; 24  scales  round  the  middle  of  the  body,  nearly  subequal, 
each  dorsal  scale  with  about  four  distinct  striae;  a  pair  of  large 
preanal  plates;    length  of  hind  leg  contained  about  two  and  two- 
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thirds  times  in  distance  from  snout  to  vent;  the  adpressed  limbs 
overlap  by  about  half  the  length  of  the  fingers;  sole  of  hind  foot  with 
two  somewhat  irregular  series- of  enlarged  tubercles  from  heel  to  base 
of  third  and  fourth  toes;  tail  with  a  series  of  transversely  enlarged 
plates  underneath.  Color  (in  alcohol)  above  nearly  uniform  olive, 
head  more  clay  color  (in  life  probably  red),  underneath  whitish. 

Dimensions. 

mm. 

Total  length  (tip  of  tail  reproduced) 259 

Snout  to  vent 148 

Snout  to  tip  of  tail  (tip  reproduced) Ill 

Vent  to  ear-opening 31. 5 

Greatest  width  of  head 24 

Axilla  to  groin 71 

Fore  leg 38 

Hind  leg 55 

The  type  described  above  is  in  very  poor  state  of  preservation  and 
is  probably  a  female.  A  fully  adult  male  in  excellent  condition 
(U.S.N.M.  No.  34080)  from  Ishigaki  shima  agrees  in  all  essential 
details  with  the  type,  except  that  the  head  is  considerably  more 
swollen  at  the  temples.  This  specimen  measures:  Total  length, 
357  mm.;  snout  to  vent,  159  mm.;  vent  to  tip  of  tail,  198  mm.; 
snout  to  ear,  39  mm.;  greatest  width  of  head,  34  mm. 

I  find  in  none  of  these  specimens  any  specially  differentiated,  keeled 
scale  behind  the  vent  near  each  corner  as  in  Eumeces  latiscutatus  and 
its  allies. 

The  half-grown  specimens  have  a  median  dorsal  pale  band  bordered 
with  dark-brown  lines,  a  dorso-lateral  whitish  stripe  on  each  side 
similarly  bordered  above,  and  with  a  broad  brown  lateral  band, 
below  which  again  a  whitish  line. 

A  young  specimen  (Science  College  Museum,  Tokyo,  No.  35),  from 
Iriomote  shima,  measuring  60  mm.  from  tip  of  snout  to  vent,  differs 
in  having  the  frontal  shield  somewhat  broader  in  front  than  behind. 
The  stride  on  the  dorsals  show  almost  as  plainly  as  in  the  adult.  It 
has  three  pairs  of  nuchals,  but  is  abnormal  in  lacking  a  postnasal. 
The  coloration  is  indicated  below. 

Variation.— I  have  six  very  large  adult  and  adolescent  specimens 
before  ine,  two  from  Ishigaki  shima,  two  from  Iriomote  shima,  and 
two  from  Miyakoshima.  In  scutellation  they  are  practically  identical, 
and  the  postnasal  is  present  and  well  developed  in  all.  Its  presence 
may  therefore  be  regarded  as  normal  in  this  species.  Five  of  them  in 
addition  have  three  nuchals,  three  specimens  have  them  on  both  sides, 
two  on  one  side,  while  the  sixth  has  two  only  on  both  sides  (No.  34081 ) ; 
there  is  consequently  reason  to  believe  that  three  pairs  is  the  normal 
number.  In  addition  to  these  full-grown  and  nearly  full-grown  speci- 
mens, there  is  a  seventn,  quite  young,  black  with  yellowish  stripes.     It 
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agrees  in  every  structural  character  with  them,  except  in  possessing 
no  postnasal,  thus  closely  approaching  E.  chinensis.  As  it  comes  from 
Iriomote  shima  I  have  but  little  doubt  that  it  is  an  abnormal  speci- 
men of  E.  kishinouyei,  especially  as  it  has  the  dorsal  scales  striated 
and  three  pairs  of  nuchals,  while  E.  chinensis  normally  has  but  two. 
Moreover,  it  seems  to  differ  somewhat  in  coloration  from  true  E.  chi- 
nensis, at  least  as  it  is  described  by  Boulenger.a  He  states  that  the 
young  is  "dark  brown  above,  with  three  longitudinal  light  bands  on 
the  back,  the  median  broadest  and  not  bifurcating  anteriorly;  sides 
with  light  spots/ '  while  in  the  Yaeyama  specimen  the  spots  on  the 
sides  have  united  to  form  two  additional  longitudinal  bands  on  each 
side,  thus  making  seven  in  all,  the  median  not  broader  than  the  others 
and  distinctly  bifurcating. 

Remarks. — This  form,  which  assumes  gigantic  proportions,  our  speci- 
men (No.  34080)  measuring  159  mm.  from  snout  to  vent,  is  very  closely 
allied  to  Eumeces  chinensis,  from  which  it  differs  chiefly  in  the  pres- 
ence of  a  postnasal,  three  pairs  of  nuchals,  and  possibly  in  the  colora- 
tion of  the  young. 

Habitat. — Apparently  confined  to  the  southern  group  of  the  Riu  Kiu 
chain  of  islands.  I  have  examined  specimens  from  all  the  principal 
islands,  namely  Miyakoshima,  Ishigaki  shima,  and  Iriomote  or  Nishio- 
mote  shima. 

List  of  specimens  of  Eumeces  kishinouyei. 


Museum. 


C.S.N.M 


No. 


34080 


Age. 


Locality. 


When  col- 
lected. 


I 


By  whom  col- 
lected or  from 
whom  re- 
ceived. 


*  O  £ 

o  5  5  .22 

u  S  '  c  2 

v  is  ■  i»  .a 

g  §  o  p 


Adult  a 


H 


Ishigaki     shima,    Juno  — ,  1899  J  A.  Owston 

Riu  Kiu  ,        j 
do I do do '  26  ,    2 

Miyakoshima ' Tashiro 24      2 

do ; do 20      2 


Do 34081    ....do.. 

Sci.  Coll.  Tokyo. .  22  ;*. . .  -do. 6 

Do 22     Halfgr. 

Do 23   ....do... 

Do '       24    ....do..  J do ' ' 24  1    2 

Do! 35     Youngol do Tashiro 20      2 

Hamburg 1001  • 'Miyakoshima Dr.  Warburg.   24      2 


Iriomoto  shima...; '    2 

do ' ' 


1  ,  3-3 

1  I  2-2 

1  3-3 

1  3-2 

1  3-3 

1  3-2 

0  3-3 

1  .... 


a  P.  212.  *>  Type;  description,  p.  210.  figs.  18<i-189. 

Genus  MABUYA&  Fitzinger. 

182f>.  Spondylurus  Fitzinger,  Neue  Class.  Rept.,  p.  23  (typo,  Srincus  sloanei 

Daudin). 
1826.    Mabuya  Fitzinger,  Neue  Class.  Rept.,  p.  23  (type,  M.  carinata  Fitzinger). 
1830.  Euprepis  Wagler,  Nat.  Syst.  Amph.,  p.  161  (type,  Srincus  multifasciatus 

Kuhl). 


a  Cat.  Liz.  Brit.  Mus.,  Ill,  p.  375. 

&  A  Caribbean  name  attributed  to  several  lizards. 
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1834.  Euprepes  Wiegmann,  Herpet.  Mex.,  p.  36  (emendation). 
1845.  Mabouya  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  93  (emendation). 
1862.  Mabuia  Cope,  Proc.  Phila.  Acad.,  1862,  p.  185  (emendation). 

With  reference  to  the  names  cited  in  the  above  synonymy  it  is  true 
that  Spondyluru8  occurs  before  Mabuya,  but  of  two  names  having 
the  same  date  that  one  selected  by  the  reviser  is  to  be  retained. 
Mabuya  has  been  so  selected,  not  only  by  the  first  reviser,  but  by  all 
subsequent  authors.  This  rule  is  a  direct  application  of  article  28  of 
the  International  Rules  of  Zoological  Nomenclature. 

MABUYA  LONGICAUDATAa  (Hallowell). 
Plate  XVI. 

1856.  Euprepis  longicaudata  Hallowell,  Trans.  Amer.  Philoe.  Soc.  (2),  XI,  p.  77, 

pi.  iv,  fig.  1  [Euprepes  on  plate]  (type-locality,  Siam;  type  in  Mus.  Phila. 

Acad.;  Doctor   Ruschenberger,  collector). — Mabuia  longicaudata  Bou- 

lenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  p.  189. 
1864.  Eumeces  siamensis  Guenther,  Kept.  Brit.  India,  p.  91  (type-locality,  Siam; 

type  in  Brit.  Mus.). — Mabuia  siamensis  Boulenger,  Cat.  Liz.  Brit.  Mus., 

Ill,  1887,  p.  188  (Siam;  Hainan). 
1867.  Euprepes  ( TUiqua)  bicarinatus  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1867, 

p.  22  (type-locality,  Hongkong;  type  in  Berlin  Mus.;  Jagor,  collector). — 

Tiliqua  bicarinata  Mueller,  Verh.  Naturf.  Ges.  Basel,  VIII,  Pt.  2,  1887, 

p.  287  (South  Formosa). 
1886.  Euprepes  ( Tiliqua)  ruhstrati  Fischer,  Abh.  Naturw.  Ver.  Hamburg,  IX,  no.  6, 

p.  7,  pi.  i,  figs.  2a-d&  (type-locality,  South  Formosa;  type  in  Oldenburg 

Mus.;  Ruhstraht,  collector). 

It  turns  out,  as  has  long  been  suspected,  that  Guenther's  Eumeces 
siamensis  is  the  same  as  HallowelPs  Euprepis  longicaudata,  described 
eight  years  earlier,  both  from  Siam.  The  separation  of  the  two 
was  undoubtedly  due  to  Halloweirs  description,  which  states  that 
the  lower  eyelid  is  "  scaly  with  a  transparent  disc."  Mr.  James  A.  G. 
Rfehn,  of  the  Philadelphia  Academy  Museum,  whom  I  requested  to 
examine  the  type  for  me,  writes  to  the  contrary:  "The  lower  eyelid 
of  the  type  of  Euprepis  longicaudata  appears  to  have  a  series  of  four 
subquadrate  scales  of  rather  large  size,  surrounded  by  much  smaller 
scales.' '  This  removes  any  doubt  concerning  the  identity  of  the 
alleged  two  species. 

There  being  no  specimens  of  this  species  accessible  to  me,  I  have 
translated  and  condensed  Doctor  Fischer's  original  description  of  the 
type  of  Tiliqua  ruhstrati  from  Formosa.  The  identity  of  the  latter 
with  the  Siamese  species  is  on  the  authority  of  Doctor  Boulenger. 

Description  of  type  specimen. — Adult;  Oldenburg  Museum;  South 
Formosa;  Ruhstrat,  collector. — Lower  eyelid  with.a  row  of  four  to  five 
large  quadrangular  scales  in  the  middle;  the  azygos  internasal  some- 
what broader  than  long,  barely  touching  the  rostral  and  widely  separ 


«  Signifying  Long-tailed.  &  Reproduced  in  this  work  as  Plate  XVI. 
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Mabuya  longicaudata.    (From  Fischer.) 

For  explanation  of  plate  see  page  554. 
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rated  from  the  frontal  by  the  prefrontals,  which  are  broadly  in  con- 
tact; frontal  shield  half  as  wide  as  long;  two  fronto-parietals  broadly 
in  contact  medially;  interparietal  of  same  length  as  fronto-parietals, 
separating  the  parietals  completely;  one  pair  of  nuchals;  supraorbi- 
tals four,  the  second  in  contact  with  the  entire  outer  edge  of  the 
frontal,  as  large  as  third  and  fourth  together;  nasal  elongate,  with  a 
semicircular  groove  behind  the  nostril;  supranasals  narrow,  barely 
separated  by  the  internasal;  anterior  loreal  quadrangular,  slightly 
longer  than  high,  in  contact  with -second  and  third  supralabial; 
second  loreal  in  contact  with  third  supralabial  only;  seven  suprala- 
bials,  third  twice  as  long  as  second,  fourth  largest  with  parallel  verti- 
cal edges,  situated  under  the  eye;  seventh  small,  scale-like;  a  single 
unpaired  postmental;  ear-opening  moderate,  with  projecting  scales 
overhanging  the  anterior  border;  scales  in  28  rows  around  the  body, 
and  26  in  a  line  between  axilla  and  groin,  dorsals  with  two  faint  keels; 
a  series  of  preanal  scales  about  twice  as  large  as  the  preceding  series; 
adpressed  limbs  overlap  with  their  palms  and  soles,  tip  of  fourth  toe 
falling  considerably  short  of  the  axilla.  Color  above  chestnut  brown 
with  seven  black a  longitudinal  lines  extending  down  the  back  along 
the  edges  of  the  scales;  a  broad  black  lateral  band,  sprinkled  with  a 
few  white  spots,  from  the  loreal  region,  through  eye  and  over  ear  and 
shoulder  to  the  beginning  of  the  tail,  above  narrowly  edged  with 
white;  below  the'  lateral  band  scattered  black  spots;  underside 
greenish  yellow. 

Dimensions. 

mm. 

Tip  of  snout  to  vent 100 

Tip  of  snout  to  posterior  edge  of  ear-opening 23 

Fore  leg 31 

Hind  leg 43& 

Remarks. — Boulenger  gives  the  following  measurements  of  one  of 
the  specimens  in  British  Museum :  Total  length,  340  mm. ;  tail,  225  mm. 
His  description,  apparently  based  on  Siamese  and  Hainan  speci- 
mens, agrees  in  most  essentials  with  Fischer's  as  given  above,  the 
main  discrepancy  being  that  the  ear-opening  is  "  without  projecting 
lobules,"  while  Fischer  repeatedly  states  the  opposite  ("  OhroefTnung 
maessig,  ihr  Vorderrand  von  vorragenden  Schuppen  ueberragt"). 
Mr.  Rehn  kindly  informs  me  that  in  the  type  of  Ilallowell's  E. 
longicaudaia  he  found  "that  no  projecting  scales  are  present  on 
the  anterior  border  of  the  ear-opening/7  The  question  then  arises 
whether  the  Formosan  specimens  may  not  represent  a  distinct  species 
after  all.  The  next  question,  then,  is  to  which  Peters'  E.  bicarinatus 
from  Hongkong  belongs.  The  original  description  of  Peters  contains 
no  reference  to  the  scales  surrounding  the  ear-opening. 

aIn  the  diagnosis  "brown." 

&  Fischer,  Abh.  Naturw.  Ver.  Hamburg,  IX,  no.  (i,  pp.  7-8. 
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Habitat. — Southeastern  Asia,  from  Siam  to  southern  China,  at 
least  as  far  as  Hongkong,  including  the  islands  of  Hainan  and 
Formosa. 

From  the  latter  it  is  known  through  the  type  specimen  of  Euprepes 
ruhstrati,  which  was  collected  by  Herr  Ruhstrat  in  the  southern  part 
of  the  island,  a  specimen  in  the  Basel  Museum  recorded  by  F.  Mueller, 
and  a  specimen  in  the  British  Museum,  collected  by  Mr.  La  Touche  at 
Bangkimtsing. 

Genus  SPHENOMORPHUS"  Fitzinger. 

1843.  Sphcnomorphas  Fitzinger,  Syst.  Rept.,  p.  23  (type,  Lygosoma  rtwlanopogon 

Dume>il  and  Bibron.) 
1845.  Hinulia  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  74  (type,  H.  nxvia=L.  mtlanopogon). 
1845.  Otosaurus  Gray,  Gat.  Liz.  Brit.  Mus.,  93  (type,  0.  cumingii). 

Only  one  species  of  this  genus  has  hitherto  been  found  in  the  ter- 
ritory included  in  this  work. 

SPHENOMORPHUS  INDICUS  b  (Gray). 

Plate  XVII,  figs.  1-2. 

1853.  Hinulia  indica  Gray,  Ann.  Mag.  Nat.  Hist.  (2),  XII,  Dec,  1853,  p.  388 
(type-locality,  Sikkim,  Himalayas;  types  in  Brit.  Mus.;  Sir  J.  Hooker, 
collector). — Lygosoma  indicurn  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill, 
1887,  p.  241,  pi.  xvi,  figs.  1-1  c  (Eastern  Himalayas,  Assam,  Burma); 
Fauna  Brit.  India,  Rept.,  1890,  p.  195;  Proc.  Zool.  Soc.  London,  1899, 
p.  162  (Kuatun,  prov.  of  Fokien). — Guenther,  Ann.  Mus.  Zool.  St. 
Petersbourg,  I,  1896,  p.  203  (Sungpan,  Lun-ngan-fu,  prov.  of  Sze-Chuen, 
China). 

1893.  Lygosoma  (Liolepisma)  laterale  var.   reevesi  Boettger,   Kat.   Rept.  Mus. 

Senckenberg.,  I,  p.  104  (part:  Dalanshan,  near  Ningpo)  (not  of  Gray). 

1894.  Lygosoma  (Hinulia)  indicurn  Boettger,  Ber.  Senckenberg.  Naturf.  Ges., 

1894,  p.  145  (Dalanshan). 

Description. —  Young;  British  Museum  No.  99. 4. 24. 101 ;  Bangkimt- 
sing, Formosa;  J.  D.  La  Touche,  collector.  Rostral  large,  broadly  in 
contact  with  f ronto-nasal,  which  is  in  contact  with  anterior  loreal,  pre- 
fontals,  and  broadly  with  the  frontal;  no  supranasals;  frontal  long, 
tapering  backward  almost  to  a  point,  in  contact  with  the  anterior  two 
large  supraoculars;  four  supraoculars;  fronto-parietals  and  interparie- 
tal distinct,  the  former  in  contact  with  second,  third,  and  fourth  supra- 
oculars; parietals  short,  with  a  short  suture  behind  interparietal;  no 
nuchals;  nostril  in  a  single  nasal,  no  postnasal;  anterior  loreal  high, 
in  contact  with  internasal;   7   supralabials,  fifth   and   sixth  largest; 

«From  6<py)y,  a  wedge;  //o/j</>;),  shape. 

b  Signifying  from  India. 

c  Reproduced  in  this  work  on  plate  XVII,  figs.  1-2. 
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upper  large  temporal  of  second  row  larger  than  lower;  lower  eyelid 
scaly;  ear-opening  large,  though  smaller  than  eye,  without  lobules; 
one  azygous  postmental,  or  chin-shield ;  38  scale  rows  round  the  body; 
scales  smooth;  4  preanal  scales,  median  pair  largest;  longest  toe  of 
hind  limb  reaches  elbow  of  arm  stretched  backward;  soles  nearly 
uniformly  granular.  Color  (in  alcohol)  above  pale  olive  brown,  with 
numerous  small  blackish  spots  arranged  in  a  median  series  and  a 
lateral  row  on  each  side,  the  spots  of  the  latter  being  wider  and  bor- 
dering the  upper  dorso-lateral  white  band;  from  eye  to  above  hind 
legs  a  broad  blackish  band  with  zigzag  edges,  and  a  median  series 
of  small  white  dots;  above  this  black  band  a  narrower  whitish  band 
and  below  it  a  broader  white  band  from  snout  through  ear-opening 
to  groin;  below  this  again  a  dark-brown  band  with  median  larger 
white  spots;  underside  whitish;  tail  buff,  darker  above  and  with  pale 
brownish  spots  in  continuation  of  the  dorsal  and  lateral  bands;  legs 
above  brown  with  rounded  pale  spots;  sutures  of  labials  marked  with 
dark  brown  spots. 

Dimensions.* 

tnin. 

Tip  of  snout  to  vent 37 

Snout  to  ear. 9 

Fore  leg 12 

Hind  leg 19 

In  an  adult  Chinese  specimen  (U.S.N.M.  No.  35527)  before  me, 
with  perfect  tail,  the  latter  measures  97  mm.  from  vent  to  tip,  while 
the  distance  from  tip  of  snout  to  vent  is  75  mm.  The  tail  of  the  latter 
is  covered  underneath  with  cycloid  scales,  the  median  series  of  which 
is  irregularly  widened  transversely  some  distance  behind  the  vent. 

Variation. — Judging  from  Boulenger's  description  this  species  has 
sometimes  a  postnasal,  while  the  number  of  scale  rows  round  the 
middle  of  the  body  varies  between  38  and  34,  the  latter  number 
occurring  in  our  Chinese  specimen.  The  specimen  described  may  be 
abnormal  in  having  the  frontal  in  contact  only  with  first  and  second 
supraocular  and  consequently  the  fronto-parietal  in  contact  with 
second  supraocular,  since  Boulenger  describes  the  species  as  having 
the  frontal  in  contact  with  three  supraoculars,  a  condition  also  found 
in  our  Chinese  specimen  (No.  35527). 

Habitat. — This  is  a  characteristic  Ilimalayo-Chinese  species  which 
extends  from  the  eastern  Himalayas,  where  according  to  Boulenger  it 
is  common  in  Darjeeling,  through  the  hills  of  Assam  and  Burma  to 
China  and  Tonkin.  United  States  National  Museum  has  it  from  the 
province  of  Shensi,  collected  by  Dr.  Eliot  Blackwelder,  in  1904.  It 
reaches  its  extreme  eastern  limit  in  Formosa  where  a  specimen,  now  in 
the  British  Museum,  was  collected  at  Bangkimtsing  by  Mr.  J.  D.  La 

«  Tail  broken. 
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Touche.     I  owe  the  opportunity  to  examine  and  describe  this  addition 
to  the  Formosan  fauna  to.  the  kindness  of  Dr.  G.  A.  Boulenger. 

List  of  specimens  of  Sphenomorphus  indicus. 


Museum. 

No. 

Age. 

U.S.N.M 

35527 
99.  4. 24. 101 

Brit.  Mus 



Young**. 

i/ocality. 


Shih  Chuen  Hsien,  Shensi.  China . 
Bangkimtsing,  Formosa 


When 
col- 
lected. 


1904 


By  whom  collected. 

E.  Blackwelder. 
J.  D.  La  Touche. 


a  Description,  p.  216. 

Genus  LEIOLOPISMA*  Dume>il  and  Bibron. 

1839.  Leiolopisma  Dumeril  and  Bibron,  Erp£t.  G£n.,V,  p.  742  (type,  L.  telfcdrii). 

1843.  Leiolepisma  Fitzinger,  Syst.  Rept.,  p.  22  (emendation). 

1843.  Lampropholis  Fitzinger,  Syst.  Rept.,  p.  22  (type,  M.  guichenotx). 

1845.  Mocoa Gray,  Cat.  Liz.  Brit.  Mus.,  p.  80  (type,  M.  guichenoti). 

1845.  Lipinia  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  84  (type,  L.  pvlchella). 

1857.  Oligosoma  Girard,  Proc.  Phila.  Acad.,  1857,  p.  196*  author's  separate,  p.  4 
(type,  0.  moco). 

1864.  Liolepisma  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1864,  p.  387  (emenda- 
tion). 

The  genus,  as  here  understood,  is  somewhat  more  restricted  than 
Boulenger's  section  of  the  comprehensive  genus  Lygosoma  having  the 
same  name.  The  species  belong  to  the  Old  World,  except  one  which 
occurs  also  in  North  America.  This  is  the  only  species  which  occurs 
in  the  territory  embraced  in  this  work. 

LEIOLOPISMA  LATERALE &  (Say). 

1823.  Scincus  lateralis  Say,  in  Long's  Exped.  Rocky  Mts.,  II,  p.  324  (type-locality, 
bank  of  the  Mississippi  River  between  Cape  Girardeau,  Missouri,  and  New 
Orleans,  Louisiana). — Lygosoma  lateralis  Dumeril  and  Bibron,  Erp£t. 
Gen.,  V,  1839,  p.  719.—  L.  laterale  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill, 
1885,  p.  263  (southern  North  America;  Ningpo,  and  Szeehuen,  China); 
Proc.  Zool.  Soc.  London,  1899,  p.  162  (Kuatun,  Prov.  Fokien).— Leiolo- 
pisma lateraU  Jordan,  Man.  Vertebr.  Anim.  North.  U.  S.,  8th  ed.,  1899, 
p.  201. 

1825.  Acinous  unicolor  Harlan,  Journ.  Phila.  Acad.  Sci.,  V,  Pt.  1,  p.  156  (type- 
locality,  "Southern  States");  Pt.  2,  1827,  p.  221. 

1838.  TUiqua  reevesii  Gray,  Ann.  Nat.  Hist.,  II,  Dec.  1838,  p.  292  (type-locality, 
China;  types  in  Brit.  Mus.;  Reeves,  collector.) 

1864.  Eumsces  modestus  Guentiier,  Rept.  Brit.  India,  p.  87,  pi.  x,  fig.  o  (type- 
locality,  near  Ningpo,  China;  types  in  Brit.  Mus.). 

1878.  Lygosoma  nigropunctatum  Bocourt,  Ann.  Sci.  Nat.,  Zool.  (6),  VII,  art.  16,  p. 
2  (type-locality,  Whampoa,  China;  types  in  Paris  Mus.;  Doctor  Vesco, 
collector). 

1888.  Lygosoma  (Liolepuma)  laterale  var.  modesta  Boettger,  Ber.  Senckenberg. 
Naturf.  Ges.,  1888,  Abhandl.,  p.  187  (Napier  Id.);  1894,  p.  145  (Chapu, 
near  Ningpo). 


"From  Afios,  smooth;  Ao;r/tf;/<r,  covering,  envelope, 
ft  Signifying  lateral;  referring  to  the  dark  lateral  band. 
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1883.  Lygosoma  (Liolepisma)  laterale  var.  reevesi  Boettger,  Kat.  Rept.  Mus. 
Senckonborg.,  I,  p.  104  (Peking;  Ohapu;  Napier  Island;  Hongkong; 
Canton);  Ber.  Senckenberg.  Naturf.  Ges.,  1901,  p.  41  (Tsushima). 

Boulenger  a  failed  to  find  any  distinctive  characters  by  which  to 
separate  Chinese  specimens  (the  so-called  L.  reevesii)  from  North 
American  ones.  In  the  same  manner  I  have  been  unable,  upon  the 
most  searching  comparison,  to  discover  any  difference  between  the 
Riu  Kiu  specimens  and  typical  L.  laterale. 

Description. — Adult;  Science  College  Museum,  Tokyo,  No.  37; 
Miyakoshima,  Riu  Kiu  Archipelago  (figs.  190-192.)  Rostral  broadly 
in  contact  with  fronto-nasal,  the  portion  visible  from  above  much 
smaller  than  the  latter  shield;  no  supranasals;  nostril  in  the  center  of  a 
single  shield ;  no  postnasal ;  fronto-nasal,  in  contact  with  frontal,  broader 
than  long;  prefrontals  not  in  contact;  anterior  loreal  in  touch  with  first 
supralabial,  in  contact  with  second  supralabial,  fron  to-parietal  and  pre- 
frontals; frontal  much  longer  than  its  distance  from  tip  of  snout, 
shorter    than    length  of 


190 


192 


fronto-parietals  and  in- 
terparietal together,  very 
wide  in  front,  tapering 
nearly  to  a  point  behind, 
in  contact  with  first  and 
second  supraoculars ; 
four  supraoculars,  sec- 
ond largest;   fronto-pail-    Figs.  190-192.— Leiolopisma  laterale.  2  x  NAT.  size.   190,  top 

etals  Ion?    and  narrow      OF  HEAD;  191» SIDE  OF  HEAD;  192»  underside  of  head.  no. 

°     .  .'       37,  Sci.  Coll.  Tokyo. 

longer  than  interparietal-, 

which  is  shaped  like  the  frontal  but  not  so  long;  parietals  long  and 
narrow,  as  long  as  frontal,  in  contact  behind  interparietal ;  four  pairs  of 
nuchals,  first  not  in  contact;  lower  eyelid  granular  with  a  small,  trans- 
parent disk;  seven  supralabials,  fifth  under  the  eye,  sixth  largest;  a 
very  large  upper  temporal,  fan-shaped  with  the  apex  forward,  in  contact 
with  the  entire  outer  edge  of  the  parietal;  ear-opening  large,  as  large  as 
eye,  without  lobules  along  the  anterior  border;  a  single  unpaired  pen- 
tagonal shield  behind  the  mental ;  28  smooth  scales  around  the  middle 
of  the  body,  those  on  the  sides  but  slightly  smaller;  two  large  preanal 
plates  with  a  small  one  on  each  side;  hind  leg  contained  about  three 
times  in  distance  from  snout  to  vent;  fore  and  hind  legs  fail  to  meet 
when  pressed  along  the  side ;  1*6  lamellae  under  longest  toe ;  tail  cylin- 
dric,'  pointed,  with  transversely  widened  plates  underneath  only 
towards  the  tip  (in  reproduced  part).  Color  (in  alcohol)  above  uni- 
form olive  brown;  a  blackish-brown  line  from  nostril  through  eye, 
widening  on  tympanic  region  and  extending  above  the  ear-opening 

a  Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  p.  2G4. 
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backward  along  sides  above  fore  and  hind  legs  to  side  of  tail  as  a 
broad  dark-brown  band  above  and  below  narrowly  and  indistinctly 
edged  with  whitish;  on  the  flanks  below  this  edge  a  paler  brown,  more 
indistinct  band;  underside  pale. 

Dimensions. 

mm. 

Total  length  (tail  reproduced) % 74 

Snout  to  vent 44 

Vent  to  tip  of  tail  (reproduced) 30 

Snout  to  ear-opening 8. 5 

Greatest  width  of  head 5 

Axilla  to  groin .t 25 

Fore  leg 10 

Hind  leg 15 

In  specimens  with  unbroken  tail,  the  length  of  the  latter  greatly 
exceeds  the  distance  from  snout  to  vent;  thus  in  a  North  American 
specimen  (U.S.N.M.  No.  18012;  St.  Louis,  Mo.)  measuring  43  mm. 
from  snout  to  vent,  the  distance  from  vent  to  tip  of  tail  is  61  mm. ; 
hind  leg  14.5  mm. 

Variation. — Considering  the  extent  of  the  range  of  this  species  the 
amount  of  variation  is  small.  The  number  of  scales  around  the  body 
is  said  to  vary  between  26  and  32.  In  the  Asiatic  specimens  28  seems 
to  be  normal,  two  specimens  recorded  by  Boettger  and  two  examined 
by  myself  having  this  number.  Boulenger  records  one  from  Fokien 
having  26.  The  most  usual  color  variation  is  the  presence  of  minute 
dark-brown  spots  on  the  back  in  more  or  less  regular  longitudinal 
rows. 

Habitat. — On  the  supposition  that  the  American  and  Asiatic  speci- 
mens really  are  identical,  the  present  species  has  a  very  unique 
distribution.  In  North  America  it  is  known  to  inhabit  the  lower 
Austral  life  zone  east  of  the  Rocky  Mountains,  and  is  not  found  west 
of  the  latter  at  all.  In  Asia  it  occurs  over  a  large  area  in  China 
along  the  coast  from  near  Ningpo  to  Canton,  in  the  interior  to  the 
province  of  Szechuen,  or  (if  Anderson's  Mocoa  eddgua,a  from  Momien 
really  is  the  same  species,  which  seems  quite  likely)  to  the  extreme 
west  end  of  the  province  of  Yunnan,  while  northward  it  extends  its 
range  to  the  neighborhood  of  Peking,  if  the  locality  which  attaches 
to  a  specimen  in  the  Museum  Senckenbergianum,  purchased  from 
the  late  Dr.  Otto  Ilerz  in  St.  Petersburg,  really  be  correct,  which  I 
doubt. 

From  the  territory  covered  by  the  present  work  it  has  been 
recorded  by  Doctor  Boettger  as  occurring  in  Tsushima.  A  single 
specimen  (No.  37)  in  the  Science  College  Museum,  in  Tokyo,  is  from 
Miyakoshima,  southern  group  of  the  Riu  Kius,  and  one  in  the  Ham- 

«Z(M)1.  West.  Yunnan,  I,  1S79,  p.  797. 
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burg   Museum    (No.    1195)    was   collected   by   Doctor   Warburg   in 
Okinawa  shima. 

List  of  specimens  of  Ijfiolopisma  later  ale. 


Mllvnm             N~        Sex  and                 T  ___lit„                      When  By  whom  Scale 

Museum.            *o..|       agc                     Localitj.              |    conected>  collected.         |  rows. 

i  i 

Sri.  Coll.  Tokyo..        37     Adult  a,. .    Miyakoshima | Tanhiro  (?) 28 

Hamburg ,    1195   do Okinawa  shima Dr.  Warburg j  28 


a  Description,  p.  219,  figs.  190-192. 
Genus  LYGOSAURUS"  Hallowell. 

1860.     Lygosaurus  Hallowell,  Proc\  Phila.  Acad.,  18<>0,  p.  496,  (type,  L.  pello- 
pleunts). 

Only  one  species  known,  which  is  confined  to  the  Riu  Kiu  Archi- 
pelago. 

Hallowell's  Lygosaurus  peUopleurus  has  been  relegated  to  that  vast 
mass  of  species  (more  than  150)  which  some  authers  call  I/ygosoma, 
and  more  particularly  to  the  section  or  subgenus  Ilomolepida.  The 
peculiar  scutellation  on  top  of  the  head,  as  well  as  the  retractility 
of  the  claws,  make  the  retention  of  the  genus  Lygosaurus  imperative. 

In  the  first  place,  the  parietals  have  been  reduced  so  in  size  as  to  . 
differ  but  very  little  in  appearance  from  ordinary  nuchals;  further- 
more, the  interparietal,  with  the  parietal  foramen,  is  pushed  so  far 
forward  that  the  latter  is  on  a  line  with  or  anterior  to  the  posterior 
edge  of  the  orbit ;  the  frontal  is  also  pushed  ahead  of  its  normal  posi- 
tion so  as  to  separate  the  prefrontals  widely  and  reduce  them  to 
small  scutes  on  the  canthus  rostralis.  Its  greater  portion  overlies, 
in  fact,  the  nasal  bones.  Moreover,  instead  of  a  single  frontal  there 
are  two,  the  posterior  frontal  being  apparently  composed  of  the 
posterior  portion  of  the  original  frontal  and  the  anterior  portion  of 
the  front o-parietals.  It  thus  comes  to  pass  that  the  posterior  frontal 
and  the  interparietal  are  widely  in  contact,  while  the  fronto-parietals 
are  as  widely  separated.  My  preference  to  regard  this  unpaired 
shield  which  lies  between  the  supraoculars  as  a  second  frontal  rather 
than  a  third  and  unpaired  fronto-parietal  is  due  to  the  fact  that  the 
two  frontals  together  are  in  contact  with  only  the  two  anterior  supra- 
oculars, which  is  the  normal  arrangement  in  allied  genera  with  only 
one  frontal.  Another  reason  is  the  fact  that  in  two  specimens  exam- 
ined by  me  the  two  frontals  are  actually  fused.  This  extraordinary 
arrangement  of  the  cephalic  plates  will  be  best  understood  by  a  glance  at 
the  appended  figure(fig.  193).  Hallowell's  original  description  should 
be  read  in  the  light  of  the  above  interpretation  of  the  scutes,  so  that 
his  internasal  becomes  the  front o-nasal;  his  fronto-nasal  is  the 
anterior  frontal;  his  frontal  becomes  the  posterior  frontal;  his  "inter- 

oFrom  \vyos,  flexible  twig;  6avpo$,  lizard. 
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parieto-fronto-parietal"  is  the  interparietal;  and  his  frontoparietals 
are  the  true  parietals.0 

The  digits  also  show  peculiarities  which  make  it  inadmissible  to 
incorporate  this  genus  with  the  typical  Lygosoma.  The  claws  appear 
to  be  retractile,  as  in  the  genus  RisteUay  though  not  within  a  single 
shield  as  in  the  latter,  but  between  a  large  upper  and  a  lower  shield.6 
The  digits,  moreover,  are  not  covered  above  with  plates,  but  with 
imbricate  alternating  scales  on  each  side  of  the  middle  line. 

Lygosaurus,  so  far  as  recorded,  is  a  genus  peculiar  to  the  Riukiu 
Archipelago,  and  does  not  seem  to  possess  any  known  near  relative. 
Among  the  skinks  reported  from  the  adjacent  countries  it  stands 
quite  isolated.  At  present  one  can  only  suggest  that  possibly  in  the 
future  Formosa  may  prove  to  possess  some  related  form.  It  should 
be  noted,  however,  that  Lygosaurus  does  not  seem  to  belong  to  the 
Himalayo-Chinese  fauna.  Various  points  in  its  structure  recall 
south  Indian  forms  rather  than  any  genus  or  species  peculiar  to  the 
northern  mountains. 

LYGOSAURUS  PELLOPLEURUS  c  Hallowell. 
Plate  XVII,  fig.  3. 
1860.  Lygosaurus  pclloplcurus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  496  (type- 
localities,  Amami-o-shiraa  and  Okinawa,  Riu  Kiu  Archipelago). — Lygo- 
soma pellopleurum  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  pp.  319, 
512  ("Loo  Choo  Islands");  Proc.  Zool.  Soc.  London,  L887,  p.  147,  pi. 
xvin,  fig.  2<*  ("Loo  Choo  Islands,"  Pryer  collection). — Okada,  Cat. 
Vert.  Japan,  1891,  p.  70  (Amami-o-shima;  Okinawa  shima). — Fritze, 
Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860;  authors'  separate,  p.  11  (Okinawa).— 
Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  185  ("Loo  Choo  Islands").— 
Lygosoma  (Homolepida)  pellopleurum  Boettger,  Offenbach.  Ver.  Nat- 
urk.  33-36  Ber.,  1895,  p.  107  (Okinawa  shima). 


o  Boulenger  offers  a  homology  of  the  cephalic  shields  somewhat  different  from  the 
above  (Proc.  Zool.  Soc.  London,  1887,  p.  148,  footnote),  inasmuch  as  he  regards  the 
posterior  frontal  as  an  azygous  fronto-parietal,  and  the  parietals  as  split  up  into  an 
anterior  (my  fronto-parietals)  and  a  posterior  pair.  I  can  not  follow  him  in  this. 
In  Science  College  Museum  No.  4  (the  one  here  figured,  fig.  193)  the  suture  between  the 
anterior  and  posterior  frontals  is  obliterated,  and  so  it  is  in  our  No.  36527.  A  single 
shield  formed  by  a  combination  of  these  two  would  have  a  striking  analogy  in  the 
frontal  of  Clialcidoceps,  from  Ceylon  (Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  p.  423,  pi. 
xxxvn,  lig.  la)  in  which  it  is  "angularly  emarginate  on  each  Bide  by  the  first  supraocu- 
lar." In  the  nearly  related  Scpophis,  from  southern  India,  (Boulenger,  Cat.  Liz.  Brit. 
Mus.,  XII,  p.  423,  pi.  xxxvn,  fig.  2a),  the  frontal  is  actually  split  much  in  the  same 
way  as  in  Lygosaurus,  and  Boulenger  himself  in  the  diagnosis  of  the  genus  speaks  of 
"two  frontals."  In  this  genus  "fronto-parietals,"  much  in  the  same  relative  position 
as  in  Lygosaurus,  are  "present,"  while  the  interparietal  is  nearly  identical  in  shape 
and  relation. 

b  I  have  no  specimen  of  Ristrlla.  The  arrangement  of  the  claws  is  described  by 
Boulenger  (Cat.  Liz.  Brit.  Mus.,  Ill,  p.  357)  as  follows:  "("laws  completely  retractile 
in  a  large  compressed  sheath  formed  of  one  large  scale  cleft  inferiorly."  Stoliezka 
first  called  attention  to  this  character  {Journ.  Asiat.  Soc.  Bengal,  XLI,  Pt.  2,  1872, 
p.  129),  but  indicates  "retractile  claws  lying  between  two  terminal  enlarged  shields." 

cFrom  neWus,  blackish;  nXevpd,  side. 

d  Reproduced  in  this  work  on  Plate  XVII. 
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Description. — Adult;  Science  College  Museum,  Tokyo,  No.  4;  Shuri, 
Okinawa  shima;  July,  1895,  Shiraishi,  collector  (figs.  193-195). 
Rostral  very  broadly  in  contact  with  fronto-nasal;  no  supranasals; 
nostril  in  a  single  nasal;  no  postnasal;  fronto-nasal  broader  than  long, 
broadly  in  contact  with  frontal ;  prefrontals  very  small,  smaller  than 
posterior  supraocular  and  interparietal,  widely  separated;  frontal 
undivided,  very  long,  twice  as  long  as  its  distance  from  tip  of  snout, 
angularly  emarginate  laterally  by  the  anterior  supraocular;  the  ante- 
rior portion  (corresponding  to  the  anterior  frontal  in  such  specimens 
in  which  there  is  a  transverse  suture  between  the  lateral  emargi- 
nations)  with  the  longer  sides  converging  posteriorly  and  in  con- 
tact with  first  supraocular,  the  posterior  portion  (corresponding  to  the 
posterior  frontal)  with  the  longer  sides  diverging  posteriorly  and  in 
contact  with  first  and  second  supraoculars,  also  in  contact  behind 
with  interparietal;  four  supraoculars,  anterior  largest,  first  and  second 
in  contact  with  frontal  (anterior  and  posterior  frontals);  fronto- 
parietals not  in  contact  with  each  other,  about  as  large  as  third  super- 
ocular;  interparietal  about  as  wide-  as  long,  slightly  larger  than 
fronto-parietals,  in  contact  with  (posterior)  frontal;  parietals  very 
short,  not  larger  than  fronto-nasal,  in  contact  behind  interparietal; 
no    nuchals;     loreals 

'  ,.      .  193  194  195 

small,  narrow,  then* 
lower  edge  Coexten- 
sive with  the  upper 
edge  of  second  supra- 
labial;  lower  eyelid 
scaly;     six    suprala- 

bials  fifth  longest  *  FlG8-  193-195.— Lyoosaurus  pellopleubus.  2  X  NAT.  SIZE.  193,  T<)I 
,     A  -         .r  j        of  head;  194,  side  of  head;  195,  underside  of  head.    No.4,Sci. 

between  fourth   and      CoLL  Tokyo. 
fifth  a  large  subocu- 

lar,  the  lower  angle  of  which  nearly  reaches  the  edge  of  the  lip;  tem- 
porals small,  scale-like ;  ear-opening  rather  large,  as  large  as  both  loreals 
together,  horizontally  oval,  without  projecting  lobules;  a  single  nar- 
row, quadrangular  shield,  with  nearly  parallel  anterior  and  posterior 
edges,  behind  the  mental;  submandibulars  small,  scarcely  differenti- 
ated ;  26  scale  rows  around  the  middle  of  the  body,  the  scales  of  nearly 
equal  size,  those  on  back  strongly  tricarinate,  the  median  ones  even 
with  two  more  though  fainter  keels;  preanal  scales  not  enlarged; 
legs  short,  hind  leg  being  contained  about  three  and  three-fourths 
times  in  distance  from  snout  to  vent,  while  fore  and  hind  legs  fail  to 
meet  by  the  length  of  the  fore  leg;  digits  very  short,  first  especially  so, 
covered  above  with  imbricate,  alternating  scales,  one  on  each  side  of 
the  median  line  and  terminating  above  in  a  large  nail-shaped  scale, 
under  which  the  claw  can  be  retracted  (in  the  present  specimen  nearly 
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concealed,  only  the  extreme  point  being  visible) ;  tail  cylindric,  taper- 
ing to  a  point ;  the  caudal  scales  above  with  four  decreasing  posteriorly 
to  two  keels,  no  transversely  enlarged  plates  underneath.  Color  (in 
alcohol)  above  pale  brown,  with  a  series  of  narrow  elongate  dark 
spots  on  each  of  the  two  median  scale  rows ;  a  dark  brown  band  from 
nostril  through  eye,  high  above  the  ear-opening  and  along  the  upper 
part  of  the  sides,  disappearing  on  the  sides  of  the  tail;  top  of  head 
irregularly  spotted  with  dark  brown,  with  larger  spots  of  similar  color 
on  upper  and  lower  labials;  whole  under  surface  whitish. 

Dimemioyis. 

mm. 

Total  length 98 

Snout  to  vent 52 

Vent  to  tip  of  tail 46 

Snout  to  ear-opening 7. 5 

Greatest  width  of  head 6 

Axilla  to  groin 30 

Foreleg 9 

Hind  leg 14 

Variation. — The  most  noteworthy  variation  seems  to  be  the  pres- 
ence or  absence  of  a  suture  dividing  the  frontal  into  two  distinct 
shields.  In  IlalloweH's  specimen  as  well  as  in  that  described  by 
Boulenger  and  one  in  our  museum  (U.S.N. M.  No.  36526)  the  suture  is 
present,  while  in  the  other  (No.  36527),  as  well  as  the  one  in  Science 
College  Museum,  Tokyo  (No.  4),  the  suture  is  absent.  It  is  conse- 
quently not  possible  at  the  present  to  say  which  condition  is  the 
normal  one.  Otherwise  there  is  not  much  difference  in  the  head- 
shields  of  the  specimens  before  me,  except  that  in  No.  36526  the  parietals 
fail  to  meet  behind  the  interparietal.  The  size  of  the  ear-opening  is 
variable,  probably  due  to  the  state  of  preservation  of  the  specimen. 
Two  of  the  specimens  before  me  have  26  scale  rows,  and  one  28  around 
the  body,  while  Boulenger  gives  24  for  his  specimen,  the  same  number 
as  recorded  by  Ilallowell. 

Habitat. — Apparently  confined  to  the  middle  and  northern  groups 
of  the  Riu  Kiu  Archipelago,  from  both  of  which  the  Rodgers  expedi- 
tion brought  home  specimens  which  now  are  lost.  Later  collectors 
have  obtained  it  in  Okinawa  shima.  Curiously  enough  it  has  not  been 
recorded  from  the  southern  group. 

List  of  specimens  of  Lygosattnts  pell o pie ur us. 


Museum.         '    No. 

Sox  find 
ago. 

Locality. 

Whon  col- 
lected. 

By  whom  col- 
lected. 

Tashiro 

.    do 
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Genus   CRYPTOBLEPHARUS«  Wiegmann. 

1834.  Cryptoblepharus  Wiegmann,  Herpet.  Mex.,  p.  12  (type,  Ablepharus  poecilo- 
pleurus). 

Having  recently  obtained  specimens  of  the  type  species  of  the 
genus  Ablepharus,  I  have  convinced  myself  that  it  is  not  congeneric 
with  the  type  of  Cryptoblepharus.b  The  arrangement  of  the  supra- 
oculars in  the  former  is  so  radically  different  from  that  of  the  latter 
that  even  if  there  were  no  other  distinction  I  should  hesitate  to  place 
them  in  the  same  genus. 

In  the  key  to  the  genera  (p.  193)  this  genus  is  said  to  have  "no  mov- 
able lower  eyelid."  This  expression  does  not  mean  that  the  lower  eyelid 
is  absent.  On  the  contrary,it  is  there, but  not  movable,having  coalesced 
with  the  rudimentary  upper  lid.  What  appears  to  be  the  exposed  eye 
itself  is  only  the  very  large  transparent  disk  of  the  lower  eyelid. 

CRYPTOBLEPHARUS  BOUTONII  c  NIGROPUNCTATUSd  (Hallowcll). 

1860.  Ablepharus  nigropunctalus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  489 
(type-locality,  Port  Lloyd,  Bon  in  Islands;  Rodgers,  collector). 

With  the  number  of  scale  rows  of  a  large  series  of  Hawaiian  "  snake- 
eyed  skinks"  varying  between  28  and  30, 1  can  not  well  refer  the  ten 
Bonin  Island  specimens  with  24  and  26  scale  rows  to  the  same  sub- 
species, notwithstanding  the  fact  that  I  find  them  to  agree  sub- 
stantially as  to  coloration.  With  the  present  material  insufficient 
to  work  out  an  intelligent  and  comprehensive  review  of  the  various 
forms  clustering  around  C.  boutonii,  it  is  safer  to  keep  the  groups 
separate  nomenclaturally.  How  essential  it  is  to  follow  this  rule  is 
shown  by  Boulenger's  recent  notes  under  Ablepharus  boutonii.e  It  is 
even  a  question  with  me  whether  the  Bonin  Island  form  should  not 
be  designated  binominally  on  account  of  the  apparently  constant 
presence  of  a  distinct  postnasal.  The  occasional  occurrence  of  such  a 
shield  in  Hawaiian  specimens/  however,  makes  it  safer  to  adhere  to 
the  provisionally  accepted  nomenclature  of  trinominals  for  this  group 
of  forms. 

1 1  alio  well's  type  of  Ablepharus  nigropunctatus  appears  to  be  lost. 
It  was  obtained  at  Port  Lloyd,  on  Peel  Island  (Chichishima),  of  the 
middle  or  Beechey  Group,  Bonin  Archipelago,  consequently  from  the 
same  locality  from  which  came  U.S.N.M.  Xos.  23897-8  and  23900, 


"From  Kpvnros,  hidden;  (i\i<t>&povy  eyelid. 

b  See  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  XXI,  no.  1174,  1899,  p.  810. 

<"  18.11.  Srincttd  boutonii  Dkbjardin,  Ann.  Sri.  Nat.  (1),  XXII  (p.  29N  (type-local- 
ity. Inland  of  Mauritius;  types  in  Paris  Mus.).  Named  for  I/mis  Bouton,  a  French 
txrtanist. 

<*  Spotted  with  black. 

'  Ann.  Mus.  Civ.  Genova  (2),  XVIII,  1898,  pp.  702  and  719. 

/See  Stejneger,  Proc.  U.  S.  Nat.  Mil*.,  XXI,  No.  1174,  1899,  p.  811. 
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and  the  three  specimens  in  the  Science  College  Museum,  in  Tokyo.  I 
have  also  before  me  three  specimens  from  Haha  shima,  in  the  southern, 
or  Coffin  Group,  U.S.N.M.  Nos.  23899,  33857,  and  Sci.  Coll.  Mus. 
Tokyo  No.  48,  essentially  like  the  ones  from  the  middle  group.  These 
agree  pretty  well  with  Ilallowell's  description,0  except  that  he  does  not 
mention  a  pale  dorso-lateral  line  which  is  more  or  less  apparent  in  all 
the  specimens  mentioned  above.  A  single  large  specimen  (Sci.  Coll. 
Mus.  No.  50),  probably  from  Chichi  shima,  is  considerably  darker, 
with  scarcely  a  trace  of  the  lateral  line,  but  the  duskiness  of  this  speci- 
men may  be  due  to  defective  preservation.  Of  the  ten  specimens 
mentioned,  six  have  24  scale  rows  around  the  middle  of  the  body, 
while  four  have  26. 

Description  (figs.  196-198).— Adult;  U.S.N.M.  No.  33857;  Haha 
shima,  Bonin  Archipelago;  March,  1904;  Owston  collection.  Ros- 
tral in  contact  with  fronto-nasal ;  nostril  round,  in  the  lower  portion 
of  a  rather  large,  pentagonal  nasal;   a  small  triangular  postnasal, 


Figs.  196-198.— Cryptoblepharus  boutonii  nioropunctatus.    2  x  nat.  size.     196,  top  or  head; 
197,  side  of  head;  198,  underside  of  bead.    No.  50,  Sci.  Coll.  Tokyo. 

in  contact  with  nasal,  anterior  loreal  and  first  supralabial;  no  supra- 
nasal;  fronto-nasal  slightly  broader  than  long,  not  in  contact  with 
frontal ;  prefrontals  rather  large,  in  contact  with  each  other,  with  both 
loreals,  and  with  anterior  supraocular;  frontal  small,  considerably 
smaller  than  fron to-parietal,  in  contact  with  first  and  second  supra- 
oculars; four  supraoculars,  second  largest;  four  superciliaries;  fronto- 
parietal (consisting  of  the  fused  fronto-parietals  and  interparietal) 
quadrangular,  in  contact  with  frontal  and  three  supraoculars,  very 
large;  parietals  long  and  narrow,  broadly  in  contact  behind  fronto- 
parietal ;  one  pair  of  large  nuchals,  in  contact  behind  parietals,  and 
followed  by  a  double  series  of  short,  but  very  wide  plates,  or  scales, 
which  gradually  decrease  in  width  backward,  merging  into  the  two 
median  dorsal  scale  rows;  first  loreal  very  high  and  narrow,  in  touch 
with  first  supralabial  behind  postnasal;  second  loreal  much  lower, 
pentagonal,  in  contact  with  two  preoculars;  the  upper  suture  of  the 


« In  Halloweli's  description  "fronto-parietals"  is  evidently  a  misprint  for  fronto- 
parietal. 


Digitized  by 


Google 


HERPETOLOGY    OF    JAPAN.  227 

supralabials  from  the  rostral  to  the  anterior  border  of  the  subocular 
supralabial  deeply  depressed,  forming  a  slightly  arched  groove; 
eight  supralabials,  seventh  very  high,  sixth  longest,  forming  a  long  and 
low  subocular;  eye  surrounded  by  granules  and  above  by  three  elon- 
gate narrow  scales;  a  large  upper  temporal  adjoining  parietal;  ear- 
oponing  round,  smaller  than  eye,  without  projecting  lobules;  mental 
small;  a  large,  pentagonal  postmental  followed  by  three  pairs  of 
large  submandibulars,  the  last  of  which  is  very  long;  24  rows  of 
scales  around  the  middle  of  the  back,  laterals  smallest,  and  the  two 
median  dorsals  largest,  the  dorsals  faintly  multicarinate ;  preanal 
scales  somewhat  enlarged ;  hind  leg  about  two  and  a  half  times  in  dis- 
tance from  snout  to  vent;  fore  and  hind  legs  when  pressed  against  the 
sides  overlap  by  more  than  length  of  longest  toe;  tail  cylindrical,  with 
a  median  series  of  transversely  enlarged  scales  underneath.  Color  (in 
alcohol)  above  pale  olive  brown,  with  numerous  irregular  blackish 
brown  elongated  spots,  many  of  which  are  edged  with  paler  spots; 
flanks  dark  brown,  with  similar  pale  spots  which  at  the  upper  edge  col- 
lect so  as  to  form  a  somewhat  irregular  pale  dorso-lateral  line;  legs 
above  like  the  flanks;  lower  surface  bluish  white  with  scattered  dark 
spots  on  legs  and  tail. 

Dimensions. 

mm. 

Total  length 143 

Snout  to  vent 54 

Vent  to  tips  of  tail 89 

Snout  to  oar-opening 10.  5 

Greatest  width  of  head 8 

Axilla  to  groin 28 

Fore  leg 17 

Hind  leg 23 

Variation. — There  is  a  great  deal  of  variation  in  the  size  and  relation 
of  the  head  shields.  Thus  in  about  one-half  of  the  specimens  before 
me  the  fronto-nasal  and  the  frontal  are  in  touch;  on  the  other  hand, 
the  suture  between  the  prefrontals  in  No.  23897  is  so  wide  as  to  nearly 
equal  the  length  of  the  fronto-nasal,  while  the  frontal  is  so  reduced  in 
size  as  to  equal  the  anterior  supraocular  and  to  lose  contact  with  the 
frontal  parietal,  the  second  supraoculars  being  in  contact  behind  it. 
All  have  a  distinct  postnasal,  but  none  show  signs  of  a  supranasal. 
The  number  of  supralabials  is  also  slightly  variable.  In  most  speci- 
mens there  are  four  supralabials  in  front  of  the  subocular,  but  in  the 
specimen  described  above  as  well  as  in  one  of  the  Chichi  shima  speci- 
mens in  the  Science  College  Museum,  Tokyo,  there  are  five  on  both 
sides.  In  our  No.  23897,  from  the  latter  island,  there  are  four  on  one 
M(le  and  five  on  the  other.  The  coloration  is  very  variable,  not  only 
the  ground  color,  which  varies  from  pale  clay  color  to  dark  brown,  but 
also  in  the  amount  of  spotting,  some  specimens  being  nearly  unspotted, 
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while  in  others  the  numerous  dots  are  reddish  brown  instead  of  black- 
ish. No.  23897  is  densely  spotted  with  blackish  underneath,  especially 
under  the  tail  and  throat. 

Habitat. — The  species,  of  which  I  consider  the  Bonin  Island  speci- 
mens to  represent  a  separable  form,  is  now  distributed  in  several 
slightly  deviating  varieties  or  subspecies  over  nearly  the  entire  tropical 
island  world  in  the  Indian  and  Pacific  oceans,  including  Australia.  It 
is  also  found  locally  on  both  the  eastern  and  western  coasts  of  Africa. 

Whether  the  present  form  is  found  outside  the  Bonin  Archipelago 
it  is  impossible  to  say  at  present.  The  one  found  in  the  Hawaiian 
Islands  is  characterized  by  a  greater  number  of  scale  rows,  normally 
28  to  30. 

In  the  Bonins  it  has  been  collected  in  the  largest  island  of  each  of 
the  two  southern  groups. 

List  of  specimens  of  Cryptobhpharus  nigropunctatus. 
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>  Description,  p.  226.             «  Sci.  Coll.  No.  48. 

Family  LACERTID^E. 

d  Figs.  196-198. 
i 

Pleurodont  lizards  with  scaly  or  papillose  plicate  tongue;  lower  sur- 
face with  squarish  scales  in  longitudinal  and  transverse  rows. 

An  Old  World  family,  mostly  found  in  Africa  and  the  western  Pale- 
arctic  region.  It  is  absent  in  Madagascar  and  Australia,  and  in  south- 
eastern Asia  it  is  only  represented  by  the  genus  Takydromus,  which  is 
peculiar  to  that  part  of  the  world.  Peripheral  representatives  of  two 
other  genera  occur  in  the  continental  area  covered  by  this  work,  one 
of  these  even  reaching  the  island  of  Sakhalin. 

The  species  of  this  family  are  chiefly  terrestrial  in  their  habits. 

KEY  TO  THE  (JKNEHA  OF  LACEHTIP.K  OCCURRING   IN  JAIWN   AND  ADJACENT  TERRITORY. 

a1  Inguinal  port -a  only Takydromus,  p.  229. 

a2  Femoral  pores  only. 

bl  Lamellae  on  underside  of  digits  keeled Ereniias,  p.  247. 

b2  Lamellee  on  underside  of  digits  smooth Lacerta,  p.  251. 
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Genus  TAKYDROMUS"  Daudin. 

1803.  Takydromus  Daudin,  Hist.  Nat.  Rept.,  Ill,  p.  251  (type,  T.  quadrilineatus 

Daudin). 

1804.  Tachidromus  Latreille,  Nouv.  Diet.  d'Hist.  Nat.,  XXIV,  .tabl.  ni£th., 

p.  63  (emendation). 
1806.    Tachydromus   Froriep,    Dumeril's   Anal.   Zool.    (German   transl.),    p.    83 

(emendation). 
1845.   Tachysaurus  Gray,  C1at.  Liz.  Brit.  Mus.,  p.  52  (type,  T.  japonicus). 

KEY   TO  JAPANESE,  KOREAN,  AND   PORMOSAN   SPECIES   OP  TAKYDROMU8. 

a1  Dorsal  scales  small,  not  arranged  in  longitudinal  series T.  dorsalis,  p.  229. 

a2  Dorsal  scales  large,  arranged  in  longitudinal  series. 
bl  Three  pairs  of  submental  shields. 

c1  Width  of  head  more  than  half  the  length  of  shielded  part  of  head. 

d1  One  inguinal  pore  on  each  side T.  septentrionalis,  p.  232. 

(P  Two  inguinal  pores  on  each  side T.  formosanus,  p.  235. 

c2  Width  of  head  one-half  the  length  of  shielded  part  of  head. 

T.  smaragdinus,  p.  236. 
6*  Four  pairs  of  submental  shields. 
c1  More  than  one  inguinal  pore  on  each  side. 
<P  Two  (very  rarely  three)  inguinal  pores  on  each  side;  not  more  than  six  rows 
of  enlarged  dorsals;  posterior  enlarged  throat  scales  pointed. 

T.  tachydromoides,  p.  238. 
d2  Three  inguinal  pores  on  each  side;  eight  rows  of  enlarged  dorsals;  posterior 

enlarged  throat  scales  scarcely  pointed T.  amuremis,  p.  245. 

c2  One  inguinal  pore  on  each  side T.  wolteri,  p.  247. 

TAKYDROMUS  DORSALIS  b  Stejneger. 

1904.  Takydromus  dorsalis  Stejneger,  Smithson.  Quarterly  (Misc.  Coll.,  XLVII), 
Nov.  9,  1904,  p.  294  (type-locality,  Ishigaki  shima,  Yaeyama  Archi- 
pelago, Riu  Kiu  Islands,  Japan;  type  U.S.N.M.  No.  34162). 

Description, — Adult  male;  U.S.N.M.  No.  34162;  Ishigaki  shima, 
Riu  Kiu;  April-June,  1899;  A.  Owston  collection  (figs.  199-202). 
Rostral  not  in  contact  with  internasal,  its  upper  lateral  corner,  formed 
by  the  suture  with  the  first  supralabial,  barely  entering  the  nostril; 
nostril  rounded,  between  two  nasals,  the  anterior  being  in  contact 
with  that  of  the  other  side  behind  the  rostral,  the  posterior  in  contact 
with  only  one  supralabial,  the  first;  two  loreals,  of  which  the  posterior 
very  large;  internasal  much  longer  than  broad,  about  three-fourths  the 
length  of  the  prefrontals,  which  are  nearly  as  long  as  the  frontal ;  two 
large  supraoculars  in  contact  with  frontal;  a  very  small  third  one 
behind,  which  is  barely  touching  the  outer  corner  of  the  fronto-parietals ; 
supraoculars  separated  from  the  superciliaries  by  a  single  row  of  gran- 
ules, the  anterior  of  which  is  somewhat  enlarged  and  separates  the  first 
supraocular  from  the  posterior  loreal ;  fronto-parietals  slightly  longer 
than  the  internasal;  parietals  longer  than  frontal;  interparietal  small, 
narrow;  occipital  slightly  smaller,  triangular;  six  supralabials,  the  fifth 

fl  Careless  transliteration  for  Tachydromus,  from  rflrjrs,  swift,  and  <S/oo/<oj,  running. 
*  Signifying  dorsal;  referring  to  the  unique  arrangement  of  the  scales  on  the  back. 
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201 


200 


very  long  and  under  the  eye;  temporals  small,  strongly  keeled;  a  long, 
narrow  shield  along  the  anterior  half  of  the  outer  edge  of  the  parietal ; 
lower  labials  very  long  and  narrow;  four  pairs  of  submandibulars,  or 
chin-shields,  increasing  in  size  posteriorly,  anterior  two  pairs  entirely  in 
contact  with  each  other,  the  third  pair  posteriorly  separated  by  a  small, 
elongated  scale ;  upper  surface  of  body  covered  with  strongly  carinated 
scales,  28-30  across  the  middle  of  the  body,  those  on  the  back  larger, 
about  five  corresponding  to  three  ventral  plates,  gradually  merging  into 

the  laterals,  of  which  seven  to 
eight  correspond  to  three  ven- 
trals;  scales  on  upper  neck 
about  the  size  of  smallest  lat- 
erals ;  scales  on  upper  surface 
of  limbs  large,  keeled,  larger 
than  largest  dorsals,  those  on 
forearm  being  smooth  and 
forming  broad  transverse 
plates ;  gular  scales  large  gran- 
ules posteriorly,  gradually  be- 
coming larger  and  keeled  to- 
ward the  collar,  26  in  a  series 
on  the  median  line  between 
third  pair  of  chin-shields  and 
collar;  scales  on  collar  large, 
pointed,  keeled,  the  median 
pair  largest;  six  rows  of  ven- 
tral plates,  median  faintly 
keeled,  outer  row  strongly  so, 
24  on  the  median  line  from  col- 
lar to  preanal  plate;  preanal 
plate  large,  with  two  minute 
plates  on  each  side ;  two  ingui- 
nal pores  on  each  side ;  limbs 
very  long  and  slender,  with 
very  long  digits,  the  longest 
toe  of  hind  leg  stretched  for- 
ward, reaching  the  shoulder 
joint ;  tail  more  than  three  and 
a  third  times  as  long  as  head  and  body  together,  swollen  at  base, 
covered  above  and  below  with  strongly  keeled  scales,  winch  are  twice 
as  long  as  the  largest  dorsals.  Color  (in  alcohol)  bluish  slate  (prob- 
ably greenish  in  life),  throat  paler;  a  black  line  from  nostril  through 
middle  of  eye  to  center  of  ear-opening;  a  pale  (probably  yellowish) 
line,  below  this  from  nostril  through  lower  eyelid  to  lower  edge  of  ear- 
opening,  and  a  dusky  line,  less  distinct,  bordering  the  pale  line  below 
from  middle  of  subocular  labial  to  under  ear. 


202 


Figs.  199-02.-  -Takydromus  dorsalis.  2  x  nat.  size. 
199,  top  of  head;  200,  underside  of  head;  201,  mid- 
dle of  back;  202,  inguinal  region.  No.  341«'»2, 
U.S.N.M. 
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Dimensions. 

mm. 

Total  length 284 

Snout  to  vent 64 

Vent  to  tip  of  tail 220 

Snout  to  edge  of  collar 22. 5 

Snout  to  posterior  edge  of  occipital 16 

Width  of  head : 9 

Fore  limb 25 

Hind  limb 35 

The  adult  female  (U.S.X.M.  Xo.  34166;  same  locality  and  col- 
lector) differs  chiefly  in  having  the  tail  tapering  from  the  beginning 
without  the  basal  swelling  and  in  somewhat  shorter  legs,  the  adpressed 
hind  leg  not  reaching  beyond  the  axilla. 

The  young  (Xo.  34169,  measuring  38  mm.  from  snout  to  vent) 
is  like  the  female ;  occipital  is  not  proportionally  larger. 

Variation. — In  the  ten  specimens  which  are  in  the  Xational  Museum 
very  little  individual  variation  is  observed.  All  have  four  pairs  of 
chin-shields;  all  have  two  inguinal  pores  on  each  side,  except  Xo. 
34163,  which  has  three.  All  have  the  nasals  in  contact  behind  the 
rostral.  There  is  some  difference  in  the  distinctness  of  the  keels  on 
the  ventral  plates,  due  apparently  to  age,  since  the  larger  specimens 
mens  are  more  distinctly  keeled,  while  in  the  smaller  ones  the  four 
median  plates  are  smooth  or  nearly  so. 

Remarks. — This  exceedingly  distinct  species  does  not  show  any 
near  affinity  to  the  other  known  species  of  the  genus.  It  is  absolutely 
unique  in  the  arrangement  and  size  of  the  dorsal  scales. 

Another  character  unexpected  in  so  southern  a  species  is  the  num- 
ber of  submandibular  shields.  Four  chin-shields  are  found  normally 
only  in  the  northern  forms,  namely,  T.  tachydromoides  and  its  allies. 

The  discovery  of  this  novelty  in  the  southern  group  of  the  Riu  Kiu 
Archipelago  is  the  more  startling,  since  we  have  T.  smaragdinus  from 
Miyakoshima  in  the  same  group,  a  species  which  conforms  in  all 
respects  to  the  general  type  of  the  genus.  On  the  other  hand,  the  fact 
that  we  have  ten  specimens  of  the  present  species  from  Ishigaki  shima 
and  none  of  the  regular  type  seems  to  indicate  that  the  latter  may  not 
occur  in  that  island  at  all. 

Habitat. — Apparently  confined  to  the  island  of  Ishigaki,  in  the 
southern  group  of  the  Riu  Kiu  Archipelago,  where  Mr.  A.  Owston's 
collector  obtained  it  during  the  summer  of  1899. 
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List  of  specimen*  of  Tdkydramus  dorsalis. 


U.S. 
N.M. 

No. 

Sex  and  agr. 
Male 

; 

Locality. 

When  collected. 
....    Apr. -June,  1809.. 

i  By  whom  collected  or 
■  from  whom  received. 

.    A.  OwBton 

Inguinal 
pores. 

341H0 

Ishigaki  flhiina 

o 

34161 

do 

do. 

do.... 

do 

2 

34162 

do. « 

' do. 

....] do.... 

.' do 



2 

34163 

do 

1 do. 

do.... 

do 

3 

34164 

Female 

do. 

....' do.... 

J do 

2 

34165 

do 

do. 

....' do.... 

do 

2 

34166 

do.  ft.... 

do. 

do.... 

do 

2 

34167 

do 

do. 

...J do.... 

do 

2 

34168 

do 

do. 

do.... 

.' do 

2 

34169 

Young* 

do. 

...J do.... 

.' do 

i 

2 

o  Type;  description,  p.  229;  flgs.  199-202.  ft  P.  231. 

TAKYDROMUS  SEPTENTRIONALISa  Guenther. 

1864.  Tachydromu8  septentrionalis  Guenther,  Rept.  Brit.  India,  p.  69,  pi.  vii,  fig. 
E  (type-locality,  Ningpo,  China;  types  in  Brit.  Mus.);  Ann.  Mag.  Nat. 
Hist.  (6),  I,  1888,  pp.  166,  167,  168  (Kiukiang;  Nankin;  Ningpo);  Ann. 
Mus.  Zool.  St.  Pelersbourg,  I,  1896,  p.  203  (Huihsien,  Prov.  Kansu).— 
Boettcer,  Kat.  Rept.  Mus.  Senckenberg.,  I,  1893,  p.  79  (Lueshan  near 
Kiukiang;  Dalanshan,  near  Ningpo);  Ber.  Senckenberg.  Naturf.  Ges., 
1894,  p.  139  (Lueshan  Mts.),  p.  145  (Dalanshan  Mts.  and  Tchinhai,  near 
Ningpo).—  Boulenger,  Proc.  Zool.  Soc.  London,  1899,  p.  161  (Kuatun, 
3,000-4,000  alt.  N.  W.  Fokien;  J.  D.  La  Touche,  collector).— Werner, 
Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2,  1904,  p. 
354  (Ningpo). 

Nine  specimens  (U.S.  N.M.  Nos.  34170-78)  from  Taipe,  Formosa,  ap- 
pear to  be  typical  T.  septentrionalis  with  one  inguinal  pore  on  each 
side  and  three  submandibular  shields.  They  have  a  moderately 
broad  head  and  moderately  large  temporals,  about  seven  in  a  row 
between  orbit  and  ear-opening,  and  in  these  points  as  well  as  in 
coloration  differ  from  T.  smaragdinus  which  normally  also  has  two 
more  rows  of  large  dorsals.  I  have  compared  them  with  two  Chinese 
specimens  collected  by  Dr.  Eliot  Blackwelder,  in  the  Chin  Ling  Moun- 
tains in  the  Province  of  Shansi  (U.S.N.M.Nos.  35525-26). 

The  relations  to  T.  formosanus  will  be  discussed  under  the  latter. 

Description. — Adult  male;  U.S.N.M.  No.  34172;  Taipe,  Formosa; 
March,  1903;  A.  Owston  collection.  Rostral  not  in  contact  with 
internasal;  nostril  rounded,  between  two  nasals,  the  anterior  being 
in  contact  with  that  of  the  other  side  behind  the  rostral,  the  posterior 
in  contact  with  only  one  supralabial,  the  first;  two  loreals,  posterior 
very  large;  internasal  about  as  long  as  broad,  a  trifle  shorter  than 
the  prefrontals  which  are  less  than  three-fifths  the  length  of  the 
frontal;  two  large  supraoculars  in  contact  with  frontal;  a  small 
posterior  supraocular  in  contact  with  fronto-parietals;  supraoculars 
separated  from  the  posterior  superciliaries  by  a  single  row  of  granules, 

«  Signifying  northern. 
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the  anterior,  very  long,  superciliary  being  in  contact  with  the  anterior 
supraocular  throughout  its  whole  length;  a  small  shield  in  front  of 
first  supraocular  separating  it  from  the  posterior  loreal;  fronto- 
parietals longer  than  internasal ;  parietals  slightly  longer  than  frontal ; 
interparietal  moderate,  about  as  large  as  anterior  supraocular;  occip- 
ital much  smaller,  about  the  size  of  third  supraocular;  seven  supra- 
labials,  fifth  very  large,  under  the  eye;  temporals  moderate,  keeled, 
about  7  in  a  row  between  orbit  and  ear-opening;  an  elongated  shield 
along  the  anterior  half  of  the  outer  edge  of  the  parietal;  lower  labials 
long  and  narrow;  three  pairs  of  chin-shields,  increasing  in  size  poste- 
riorly, only  first  pair  in  contact  throughout,  second  pair  posteriorly 
separated  by  a  wedge  of  elongated  granules;  back  covered  by  six 
series  of  large  keeled  scales,  three  on  each  side,  and  two  median  ones 
slightly  smaller,  the  keels  forming  continuous  ridges,  six  of  the 
large  scales  corresponding  in  length  to  five  ventral  plates;  laterals 
granular,  forming  a  broad  longitudinal  band  on  the  sides;  scales  on 
upper  surface  of  limbs  large,  keeled,  not  larger  than  large  dorsals,  a 
series  on  the  forearm  being  rather  widened  transverely  and  smooth; 
gulars  large,  granules  gradually  merging  into  large,  pointed,  keeled 
scales  on  neck  and  collar,  about  23  granules  and  scales  on  the  median 
line  between  second  pair  of  chin  shields  and  collar;  scales  on  collar 
long,  pointed,  and  keeled  like  those  on  neck  and  chest;  eight  rows 
of  ventral  plates,  which  on  the  posterior  part  of  the  abdomen  are 
flanked  by  two  series  of  larger  keeled  scales  having  a  row  of  similar 
but  smaller  scales  between  them;  ventral  plates  all  pointed  behind 
and  strongly  keeled,  29  on  the  median  line  from  collar  to  preanal 
plate;  preanal  plate  large,  smooth,  with  two  smaller  plates  on  each 
side;  a  single  inguinal  pore  on  each  side;  limbs  moderate,  the  out- 
stretched hind  leg  reaching  the  axilla;  tail  three  and  one-third  times 
as  long  as  head  and  body  together,  swollen  at  base,  covered  above  and 
below  with  strongly  keeled  scales,  which  are  as  large  as  the  largest 
dorsals.  Color  (in  alcohol)  above  olive,  becoming  light  tawny-olive 
on  the  tail ;  two  narrow  blackish  brown  lines  on  back  along  the  keels 
of  the  first  row  of  larger  dorsals  on  each  side  of  the  median  line,  these 
lines  continuing  some  distance  on  the  tail;  granular  area  of  the  sides 
of  the  body  dark  brownish  gray,  continued  on  the  sides  of  the  tail  as  a 
narrow  dusky  line,  which  almost  disappears  halfway  from  the  tip;  a 
black  line  from  nostril  through  center  of  eye,  behind  the  latter  two 
blackish  lines,  one  above  along  the  parietals,  the  other  below  through 
the  ear-opening,  inclosing  between  them  a  lighter  brown  area  poste- 
riorly connected  with  the  lateral  dark  band;  an  elongated  whitish 
spot  on  upper  eyelid;  a  narrow  whitish  line  from  below  nostril 
through  the  lower  eyelid,  over  the  lower  temporal  region,  through 
the  lower  edge  of  ear-opening,  to  the  shoulder,  where  it  disappears;  a 
black  line  on  the  posterior  aspect  of  the  femur  and  indicated  on  the 
tibia;  lower  surface  whitish,  suffused  with  tawny-olive  on  tail. 
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Dimensions. 

mm. 

Total  length 211 

Snout  to  vent 49 

Vent  to  tip  of  tail 162 

Snout  to  collar 18 

Snout  to  posterior  edge  of  occipital 12 

Greatest  width  of  head 7 

Fore  leg 17 

Hind  leg 26 

The  female  (U.S.N.M.  No.  34174,  same  locality  and  collector) 
differs  in  the  tail  gradually  tapering  from  the  base,  and  in  the  shorter 
hind  leg,  the  tips  of  the  fourtn  toe  scarcely  reaching  beyond  the  elbow. 

The  young  (U.S.N.M.  No.  34178;  snout  to  vent  31  mm.)  is  essen- 
tially like  the  female.  In  this  specimen  the  interparietal  is  com- 
paratively larger,  but  the  occipital  is  nearly  obsolete.  In  a  Chinese 
specimen  of  same  size  (U.S.N.M.  No.  35526)  both  of  these  shields 
are  uncommonly  large,  with  a  small  square  shield  between  them. 

Variation. — In  the  Formosan  series  of  nine  specimens  there  is  but 
little  individual  variation.  All  have  one  inguinal  pore;  three  pairs 
of  chin-shields;  six  rows  of  enlarged  dorsals;  and  the  nasals  broadly 
in  contact  or  at  least  touching  behind  the  rostral.  None  of  the  speci- 
mens, including  the  Chinese,  has  any  outer  accessory  dorsal  scale  row. 
The  color  is  also  essentially  alike,  except  that  in  several  specimens  a 
distinct  whitish  line  on  the  inner  half  of  the  outer  dorsal  row  of  scales 
forms  the  upper  edge  of  the  lateral  dark  band,  while  the  dorsal 
median  black  lines  are  often  absent  or  obscure. 

Habitat — Widely  distributed  over  eastern  China  in  the  mountains, 
on  the  coast  from  Fokien  to  Ningpo,  west  to  the  provinces  of  Kansu, 
where  it  was  collected  by  Berezowski  in  1892,  and  Shensi,  where 
Dr.  E.  Blackwelder  obtained  it  in  1904. 

In  Formosa  it  was  taken  during  March,  1903,  by  Mr.  Owston's 
collector  at  Taipe,  the  specimens  being  in  the  United  States  National 

Museum. 

List  of  specimens  of  Takydromus  septentrionalis. 


U.  s. 
N.  M 
No. 


34170 
34171 
34172 
34173 
34174 
34175 
34170 
34177 
34178 
35525 
3552ft 


Sox  and 
ag»\ 


Female Taipe, 

do do 

Mule  a I do 

do do 

Female*'  . .  J do 

Male do 


Locality. 


Female do 

Male ' do 

Young'' \ do 

Female ;  Liang  Ho,  Shensi,  China 

Young b Hsiao  Wang,  Shensi, China 

a  Description,  p.  232. 


When 
collected. 


Formosa Mar., 

..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 


1903 


1904 
1904 


By  whom  collected 

or  from  whom 

received. 


A.  Owston 

....do 

....do 

do 

....do 

do 

do 

do 

do 

E.  Blackwelder. 
do 


Inguinal 
pores. 


b  P.  234. 
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TAKYDROMUS  FORMOSANUSo  Boulenger. 

1894.  Tarkydromus  formosanus  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  XIV,  Dec. 
1894,  p.  462  uype-locality,  Taiwan  fu,  Formosa;  types  in  British  Museum; 
Hoist,  collector;. 

There  being  no  specimens  of  this  species  in  the  collections  now 
accessible  to  me,  I  reproduce  the  original  description. 

Original  description. — Head  moderately  elongate;  nasals  in  con- 
tact behind  the  nostral;  a  series  of  granules  between  the  supraocu- 
lars and  the  superciliaries;  a  small  shield  separates  the  large  anterior 
supraocular  from  the  loreal;  temporal  scales  very  small  and  keeled; 
three  pairs  of  chin-shields;  six  longitudinal  series  of  large  strongly 
keeled  shields,  separated  on  the  vertebral  line  by  one  or  two  series  of 
smaller  shields;  eight  or  ten  series  of  strongly  keeled  ventral  shields, 
with  two  or  three  series  of  smaller  shields  on  each  side;  two  inguinal 
pores  on  each  side.  Olive  brown  above;  a  dark  brown  or  blackish 
lateral  band  from  the  end  of  the  snout  to  the  base  of  the  tail,  passing 
through  the  eye,  edged  below,  and  usually  also  above  by  a  whitish 
streak;  the  upper  light  streak,  if  present,  originates  above  the  tym- 
panum and  runs  along  the  outer  series  df  dorsal  shields;  the  lower 
extends  from  the  end  of  the  snout  to  the  thigh,  passing  through  the 
tympanum  and  following  the  upper  series  of  ventro-lateral  shields; 
a  whitish,  black-edged  streak  along  the  hinder  side  of  the. hind  limb; 
lower  parts  whitish. 

Dinunxions. 

mm. 

Total  length 18<> 

Head 13 

Width  of  head 6 

Body 44 

Fore  limb 15 

-Hind  limb 21 

Tail 122  6 

Remarks. — The  Formosan  grass  lizard  seems  closely  related  to  Taky- 
dramus  septentrionalis  Guenther,  if  indeed  distinct,  the  chief  differ- 
ence being  in  the  latter  having  only  one  inguinal  pore.  This  char- 
acter may  or  may  not  be  constant,  but  as  Boulenger  had  "several" 
specimens  with  two  pores,  while,  on  the  other  hand,  I  have  nine  with 
one  pore  only,  it  may  be  better  to  retain  T.  formosanus  separate  for 
the  present  until  examination  of  a  large  number  of  specimens  from 
the  type-locality  can  be  made. 

Habitat. — Recorded  only  from  Formosa,  specimens  now  in  the  Brit- 
ish Museum  having  been  collected  by  Mr.  Hoist  at  Taiwan  fu  and  in 
the  central  portion  of  the  island. 

a  Signifying  ljolonging  to  Formosa. 

b Boulenger,  Ann.  Mag.  Nat.  Hist.  •<*,,  XIV, 
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TAKYDROMUS  SMARAGDINUSa  Boulenger. 


1848. 


1887. 


Tachysaurus  japonicus  Adams,  Narrat.  Voy.  Samarang,  II,  p.  305  ("Miaco- 
shimas")  (not  of  Dumeril  and  Bibron,  1839). 

Tavhydromus  smaragdinus  Boulknwer,  ('at.  Liz.  Brit.  Mus.,  Ill,  p.  509 
(type-locality.  "Looehoo  Islands;"  types  in  Brit.  Mus.;  Pry er collection); 
Proc.  Zool.  Soc.  London,  1887,  p.  147,  pi.  xvn,  fig.  2;  pi.  xvm,  fig.  1 
(Looehoo).—  Guenther,  Ann.  Mag.  Nat.  Hist.  (6),  I,  Mar.  1888,  p.  168 
(Looehoo  lis.). — Okada,  Cat.  Vert.  Japan,  1891,  p.  70  (Okinawa). — 
Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  859;  author's  separate,  p.  10 
(Okinawa).— Boettoer,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p. 
107  (Okinawa  shima).— Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  184 
(O-shima  or  Okinawa  shima). — Schenkel,  Verh.  Naturf.  Ges.  Basel, 
XIII,  Pt.  1,  p.  186  (Okinawa). 

Description  (figs.  203-204).— Adult  male;  U.S.N.M.  No.  16361;  Great 
Loo  Choo  Island;  May,  1853;  W.  Heine,  collector.  Rostral  not  in 
contact  with  internasal,  the  anterior  nasals  being  in 
contact  behind  the  rostral ;  posterior  loreal  twice 
as  large  as  anterior;  internasal  longer  than  broad, 
shorter  than  prefrontals  which  are  more  than  three- 
fifths  and  less  than  three-fourths  the  length  of  the 
frontal;  two  large  supraoculars  in  contact  with 
frontal;  a  small  posterior  supraocular  in  contact 
withfronto-parietals;  supraoculars  separated  from 
the  posterior  superciliaries  by  a  single  row  of  gran- 
ules, the  anterior  superciliary,  which  is  very  long, 
being  in  contact  with  the  anterior  supraocular 
throughout  its  whole  length;  a  small  shield  in  front 
of  first  supraocular,  separating  it  from  the  poste- 
rior loreal;  fronto-parietals  longer  than  internasal, 
as  long  as  prefrontals;  parietals  longer  than  fron- 
tal; interparietal  small,  very  much  smaller  than 
anterior  supraocular;  occipital  small,  scarcely  larger 
than  posterior  supraocular;  nine  supralabials,  of 
which  sixth  (on  right  side,  fifth  on  left  side)  is 
under  the  eye,  and  much  longer  and  higher  than 
the  others,  its  anterior  portion  overlying  the  labial 
anterior  to  it;  temporals  small,  slightly  keeled,  about  12  in  a  row 
between  orbit  and  ear-opening;  an  elongated  narrow  shield  along  the 
anterior  portion  of  the  outer  edge  of  parietals;  three  pairs  of  chin- 
shields,  increasing  in  size  posteriorly,  only  first  pair  in  contact  through- 
out, second  pair  posteriorly  separated  by  a  single  elongated  scale; 
dorsal  scales  in  eight  longitudinal  series  of  larger  scales,  four  on  each 
side,  and  two  median  rows  of  smaller  scales,  all  keeled,  the  keels  of  the 
larger  scales  forming  continuous,  nearly  parallel  ridges,  five  of  the  large 
dorsals  corresponding  in  length  to  four  ventral  plates;  laterals  granu- 


FlGS.  203-204  —TAKYDRO- 
MUS SMARAGDINIS.  2X 
NAT.  SIZE.  203,  UNDER- 
SIDE OF  HEAD;  204,  IN- 
GUINAL    REGION.       No. 

3K521,  I'.S.N.M. 


«  From  duapdyd'ivus,  emerald  green. 
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lar,  forming  a  broad  band ;  gulars  large  granules  posteriorly,  merging 
into  large,  pointed,  keeled  scales,  covering  the  lower  neck  and  collar, 
about  26  granules  and  scales  on  the  median  lino  between  second  pair  of 
chin-shields  and  collar;  six  rows  of  ventral  plates,  each  strongly  keeled 
and  somewhat  pointed,  especially  those  in  front  and  behind,  26  on  the 
median  line  between  collar  and  preanal  plate;  a  series  of  somewhat 
enlarged,  keeled  scales  on  each  side  of  the  abdomen,  separated  from 
the  outer  row  of  ventral  plates  by  twro  or  three  rows  of  smaller  keeled 
scales  or  granules;  preanal  plate  large,  with  two  keels,  with  a  small 
keeled  scale  on  each  side;  a  single  inguinal  pore  on  each  side;  legs  long, 
extended  foreleg  reaching  the  shoulder;  tail  three  and  a  third  times 
as  long  as  head  and  body  together,  swollen  at  base,  tapering  nearly 
to  a  point,  and  covered  above  and  below  with  strongly  keeled  scales, 
larger  than  the  largest  dorsals,  about  four  of  the  former  corresponding 
to  six  of  the  latter.  Color  (in  alcohol)  above  greenish  slate  (in  life 
said  to  be  "emerald-green");  a  narrow  black  line  from  middle  of  lores 
through  eye  and  over  lower  temporal  region,  through  ear  to  shoulder, 
bordering  above  a  bright  yellowr  stripe  on  the  upper  labials,  through 
lower  part  of  ear  over  shoulder  and  on  the  sides  to  the  anterior  side  of 
the  femur,  following  the  enlarged  series  of  scales  on  the  flanks;  yellow 
stripe  continued  behind  femur  on  sides  of  basal  portion  of  tail;  under 
side  greenish  3rellow,  the  green  occupying  lower  half  of  subocular  and 
labial  behind  it. 

Dimensions. 

mm. 

Total  length 150 

Snout  to  vent 45 

Vent  to  tip  of  tail 105 

Snout  to  collar 16 

Snout  to  posterior  edge  of  occipital 12 

Greatest  width  of  head 5. 5 

Fore  leg 17 

Hind  leg 23 

The  female  (U.S.N.M.  No.  16360;  same  locality  and  collector)  dif- 
fers in  having  the  preanal  shield  divided  so  that  each  half  forms  a 
large,  strongly  keeled  scale,  which  is  pointed  behind;  the  base  of  the 
tail  tapering,  not  swollen. 

Variation. — The  characters  of  this  species  are  fairly  constant. 
Thus  far  three  pairs  of  chin-shields  and  one  inguinal  pore  have  been 
found  in  all  the  specimens  examined.  The  small  shield  between  the 
first  supraocular  and  the  loreal  is  not  always  present,  and  judging 
from  Boulenger's  original  description  the  series  of  granules  separating 
the  supraoculars  from  the  superciliaries  is  not  always  complete.  The 
number  of  longitudinal  dorsal  scale  rows  is  rather  variable.  In  two 
of  the  specimens  examined  by  me  (male  from  Okinawa  and  female 
from  Miyakoshima)  there  were  four  large  rows  on  each  side  with  two 
small  ones  between,  while  one  (feriale  from  Okinawa)  has  three  large 
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ones  and  the  intervening  two  rows  rather  larger  than  in  the  other  two 
specimens.  Boulenger  also  describes  the  species  as  having  only  three 
enlarged  dorsal  rows  on  each  side.  He  furthermore  describes  it  as 
having  eight  rows  of  large  ventrals,  while  the  three  specimens  exam- 
ined by  me  only  have  six.  From  his  description  it  also  appears  that 
some  of  the  females  have  the  preanal  plate  undivided. 

In  the  two  females  examined  by  me  there  are  three  rows  of  small, 
subequal,  keeled  scales  on  each  side  of  the  outer  row  of  large  ventrals 
instead  of  the  one  enlarged  row  and  intervening  small  scales  or  gran- 
ules as  described  in  the  male.  Whether  this  difference  is  sexual  or 
individual  I  am  unable  to  say. 

Remarks. — The  present  species,  by  having  only  three  pairs  of  sub- 
mental shields  or  chin-shields,  clearly  belongs  to  the  southern  group 
of  species  constituting  this  genus,  such  as  T.  fornwsanuSj  T.  septen- 
trionalis,  etc.,  as  distinguished  from  the  forms  with  four  chin-shields 
inhabiting  more  northern  localities,  such  as  T.  tachydromoides  in 
Japan  and  T.  amurensis  in  Korea.  It  is  also  probably  most  nearljr 
related  to  the  former,  its  chief  distinction  from  T.  septentrionalis 
being  its  much  more  slender  and  elongated  build. 

Habitat — Although  first  collected  by  W.  Heine  in  May,  1853,  dur- 
ing Perry's  visit  to  Okinawa  shima,  this  species  was  not  made  known 
until  1887,  when  Boulenger  described  and  figured  specimens  obtained 
by  Pryer  in  the  Riu  Kius.  In  point  of  fact  it  was  observed  even 
earlier,  for  Doctor  Adams  mentions  having  seen  it  on  the  Sakishima 
group  when  surveying  there  in  1845.  From  the  latter  islands  we 
have  a  specimen  collected  in  Miyakoshima  obtained  from  the  Science 
College  Museum  in  Tokyo. 

List  of  speeim4ms  of  Takydromus  smaragdinus. 


U.S. 
N.M. 

No. 

Sex.         i                  Locality. 

1 

1 

When 
collected. 

By  whom  collected  or 
whom  received. 

from 

Inguinal 
pores. 

16360 
16361 
36521 

Female  a Great  Loo  Choo 

Male  b do 

Female  <"....    Miyakoshima 

'l 
1 

May,       1853 
do 

W.  Heine 

do 

Sci.  Coll.,  Tokyo.... 

.. 

1 

1 
1 

•  P.  237.                  b  Description 

p.  aw. 

eSci 

.  Coll.  No.  29,  figs.  203-204 

TAKYDROMUS  TACHYDROMOIDESo  (Schlegel) 

KANAHEBI. 
Plato  XVIII. 
1838.  Lacerta  tachydromoides  Schlegel,  FaHna  Jap.  Kept.,  pp.  101,  139;  Saur. 
&  Batr.,  pi.  i,  figs.  5-7  &  (typo-locality,  Nagasaki;  types  in  Leiden  Mus.; 
Siobold,  collector).— Fritze,  Mitth.  Deutech.  Ges.  Ost-Asiens,  V,  1891, 
p.  239  (Yezo). —  Tachydromns  tachydromoides  Bovlenoer,  Cat.  Liz.  Brit. 
Mus.,  Ill,  1887,  pp.  5,   509  (part:    Japan;  Yokohama;  Hakone  Lake; 


a  From  Tachydromus  and  eidrjs,  similar,  like. 
&  Reproduced  in  this  work  on  Plate  XVIII. 
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Miyanoshta).— Guenther,  Ann.  Mag.  Nat.  Hist.  (6),  I,  Mar.,  1888,  p.  169 
(Japan). — Okada,  Cat.  Vert.  Jap.,  1891,  p.  70  (Tokyo;  Oshima;  Hakone 
Mts.). — Boettoer,  Kat.  Rept.  Mus.  Senckenberg.,  I,  1893,  p.  79  (Naga- 
saki; Yokohama;  Yezo). 

1839.  Tackydromus  japonicus  Dumbril  and  Bibron,  Erp6t.  G6n.,  V,  p.  161 
(type-locality,  Japan;  types  in  Mus.  Paris;  Sicbold,  collector). — Du- 
meril,  Cat.  M6t.  Rept.  Mus.  Paris,  1, 1851,  p.  118  (Japan). — Hallowell, 
Proc.  Phila.  Acad.,  1860,  p.  495  (Oshima,  Idzu).— Hilgendorf,  Sitz. 
Ber.  Berlin.  Naturf.  Fr.,  1880,  p.  112  (Tokyo;  Hakodate).— Tachysaurus 
japonicus  Gray,  Cat.  Liz.  Brit.  Mus.,  1845,  p.  52  (Japan). — Martens, 
Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  Ill  (Yokohama). 

1860.  Tachydromus  sexlineatus  Hallowell,  Proe.  Phila.  Acad.,  1860,  p.  495  (not 
of  Daudin)  (Simoda). 

1895.  Tachydromus  holsti  Boulenoer,  Proc.  Zool.  Soc.  London,  1894,  p.  733, 
pi.  xlix,  figs.  1-16  (type-locality,  Mt.  Onsen,  near  Shimabara,  Prov. 
Hizen,  Kiusiu;  types  in  Brit.  Mus.  No.  94.  1.  25.  8.  32;  Hoist,  collector). 

TaJcydromu8  sexlineatus  Daudin  is  sometimes  doubtfully  attributed 
to  Japan,  apparently  on  HallowelTs  authority  a  who  among  his  Japa- 
nese specimens  distinguished  some  as  T.  sexlineatus  and  others  as 
T.  japonicus.  Only  the  former  are  now  in  the  National  Museum  (No. 
7310,  five  specimens  from  Simoda),  and  I  can  affirm  that  they  are 
nothing  but  the  regular  T.  tachydromoides.  They  have  the  median 
dorsal  scales  rather  small  and  the  ventral  scales  are  well  carinated; 
hence  probably  Hallowell's  identification. 

Description^^.  205-208) .— Adult  male;  V.S.N. M.  No.31844;  Yama- 
gawa,  Prov.  of  Satsuma,  Kiusiu;  June  14,  1904;  Dr.  Hugh.  M.  Smith, 
collector.  Rostral  scarcely  in  touch  with  internasal,not  entering  nos- 
tril; first  supralabial  enters  nostril;  anterior  nasals  barely  in  touch 
behind  rostral;  posterior  loreal  not  much  larger  than  anterior;  inter- 
nasal  shorter  than  prefrontals  which  are  nearly  three-fifths  the  length 
of  the  frontal ;  two  large  supraoculars,  the  anterior  separated  by  a  small 
scute  from  the  posterior  loreal,  the  second  followed  by  a  small  third 
supraocular;  anterior  superciliary  in  contact  with  first  large  supra- 
ocular, the  others  separated  from  the  supraoculars  by  a  single  series 
of  granules;  frontoparietals  in  contact  with  posterior  supraoculars, 
slightly  longer  than  the  prefrontals;  parietals  shorter  than  frontal; 
interparietal  about  one-fourth  the  size  of  anterior  supraocular; 
occipital  small,  about  the  size  of  third  supraocular;  eight  supralabials, 
fifth  (on  right  side,  sixth  on  left  side)  under  the  eye,  its  upper,  or 
orbital  edge  nearly  three  times  as  long  as  its  lower,  or  labial,  edge; 
temporals  rather  large,  keeled,  about  six  in  a  row  between  orbit  and 
ear-opening;  an  elongated  shield,  followed  by  two  smaller  ones  along 
the  outer  half  of  the  parietal;  four  pairs  of  chin-shields,  increasing  in 
size  posteriorly,  first  two  pairs  in  contact  throughout,  the  third  only 
in  contact  anteriorly,  separated  posteriorly  by  a  wedge  of  granules; 
six  series  of  large  keeled  dorsal  scales,  three  on  each  side  of  median 
line,  with  a  small  interrupted  median  series  consisting  of  keeled  scales 

oproc.  Phila.  Acad.,  1860,  p.  495. 
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less  than  one-sixth  the  size  of  the  others;  keels  of  large  scales  forming 
continuous  ridges,  four  of  the  large  dorsals  corresponding  in  length 
to  about  four  and  a  half  ventral  plates;  sides  covered  with  minute 
keeled  scales  or  large  granules;  scales  on  upper  surface  of  limbs  like 
dorsals,  those  on  fore  legs  smaller,  on  hind  legs  of  the  same  size; 
gulars  granular,  merging  gradually  into  the  pointed  and  keeled  scales 
which  cover  lower  neck  and  collar,  about  23  granules  and  scales  on 
the  median  line  between  third  pair  of  chin-shields  and  collar;  eight 
rows  of  ventral  plates,  the  outer  rows  on  each  side  smaller,  the  anterior 
ones  somewhat  keeled  and  pointed  posteriorly,  27  on  the  median  line 
from  collar  to  preanal  plate;  adjoining  the  ventral  plates  on  each 
side  of  the  middle  portion  of  the  body  three  rows  of  small  keeled  scales 
which  anteriorly  and  posteriorly  grade  into  the  lateral  granules; 
preanal  plate  large,  smooth,  with  two  smaller  plates  on  each  side; 
two  inguinal  pores  on  each  side;  limbs  moderate,  the  outstretched 
hind  leg  reaching  the  axilla;  tail  less  than  three  times  (about  two  and 


\\&iy**Pi 


FlGi.  205-208.—  TAKYDROMUS  TACHYDROMOIDES.    2  X  NAT.  SIZE.  205,  TOP  OF  HEAD;    206,  8IDE  OF  HEAD! 
207,  UNDERSIDE  OF  HEAD;   JOS,  INGUINAL  REGION.      No.  7310,  U.S.N.M. 

two-thirds  timers)  as  long  as  head  and  body  together,  swollen  at  base, 
covered  with  strongly  keeled  scales  which  are  about  as  long  as  the 
largest  dorsals.  Color  (in  alcohol)*  on  back  olive  brown  with  black 
tips  to  the  scales  forming  two  interrupted  dorsal  bands  continued  on 
the  tail,  a  median  scries  of  ill-defined  blotches  and  a  dorso-lateral 
stripe  on  each  side  on  the  outer  half  of  the  outer  row  of  large  dorsals; 
in  the  inner  half  of  this  row  a  poorly  defined  pale  stripe;  a  narrow 
black  stripe  from  nostril  through  eye,  narrowly  rimming  both  eyelids, 
bifurcating  behind  the  eye,  the  upper  branch  continuing  backward 
and  joining  the  dorso-lateral  stripe,  the  lower  proceeding  obliquely 
through  the  ear-opening,  over  the  shoulder  and  along  the  sides  to  the 
groin;  the  continuation  of  this  stripe  visible  behind  the  femur  on  the 
side  of  the  base  of  the  tail  as  a  series  of  black  spots;  below  this  black 
stripe  a  somewhat  wider  white  stripe  which  becomes  Irregular  on  the 


aIn  Stimpsnn's  MS.  catalogue  the  Sftnnda  specimens  (May,  1855)  are  described  in 
life  as  "above  dark  coppery-brown,  below  white  (like  white  lead)." 
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Takydromus  tachydromoides.    (From  Schlegel.) 

For  explanation  of  plate  see  page  555. 
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flanks  and  stops  at  the  groin,  and  below  this  another  black  stripe 

from  the  upper  edge  of  the  subocular ;  upper  side  of  limbs  with  blackish 

reticulations;  supralabials  obscurely  marked  with  dusky;  lower  side 

whitish. 

Dimensions. 

mm. 

Total  length 207 

Snout  to  vent 57 

Vent  to  tip  of  tail 150 

Snout  to  collar 20 

Snout  to  posterior  edge  of  occipital 13.  5 

Snout  to  ear-opening 13. 5 

Greatest  width  of  head 8. 5 

Foreleg 21 

Hind  leg 31 

The  female  (U.S.N.M.  No.  31841,  same  locality  and  collector)  differs 
in  the  tail  tapering  from  the  base  which  is  not  swollen;  the  hind  legs 
are  also  shorter,  the  tip  of  the  longest  toe  of  extended  hind  leg  barely 
reaches  beyond  the  elbow. 

In  the  young  (U.S.N.M.  Nos.  13748,  13749,  from  snout  to  vent, 
respectively,  20  and  24  mm.)  the  interparietal  is  relatively  very  large, 
being  as  large  as  or  larger  than  the  internasal. 

Variation. — The  number  of  chin-shields,  or  submandibulars,  seems 
to  be  subject  to  less  variation  than  almost  any  other  character,  there 
being  four  pairs  in  all  the  66  specimens  examined  by  me,  except  No. 
31S42,  which  has  five  irregular  pairs,  and  No.  31889,  which  has  only 
three,  but  showing  indication  of  fusion  between  the  two  anterior 
pairs.a 

The  number  of  inguinal  pores  is  also  very  constant,  all  the  66  speci- 
mens having  two  on  each  side.  Only  two  specimens  (Nos.  12714  and 
318X6)  show  indication  of  a  third  pore  on  one  side,  the  scale  next  to 
the  outer  pore  on  one  side  having  a  minute  dusky  spot.  Doctor  Guen- 
ther  states,  however,  that  he  has  seen  a  specimen  with  three  pores, 
and  if  the  figure  of  this  species  in  Fauna  Japonica b  is  correct  we  have 

aBoulenger  (Proc.  Zool.  Soc.  London,  1899,  pp.  161-162)  lays  stress  upon  an  alleged 
exception  to  the  rule  that  T.  sepientrionalis  has  three  chin-shields  only,  as  "not  due  to 
fusion  or  accidental  division,  as  shown  by  the  figure  (p.  162)."  The  figure  quoted^ 
fhows  a  specimen  with  three  chin-shields  on  one  side  and  four  on  the  other.-  The 
reason  why  the  abnormality  is  considered  not  due  to  fusion  or  division  is  evidently  the 
assymmetric  arrangement,  inasmuch  as  the  suture  between  the  second  shield  from 
behind  and  the  shield  anterior  to  it.  on  each  side  are  not  on  a  line  with  each  other,  the 
assumption  being  that  these  sutures  always  correspond  in  normal  specimens  having 
three  or  four  pairs,  respectively.  Such  is  not  always  the  case,  however,  as  will  be  seen 
from  the  accompanying  figure  from  a  specimen  (No.  2tt.r>',»9)  brought  home  by  me  from 
Yokohama  (fig.  212).  If  in  this  specimen  the  first  two  shields  on  the  left  side  were 
!UM*i  the  result  would  be  exactly  like  the  one  figured  by  Boulenger  (only  reversed). 
The  abnormality  in  his  specimen,  therefore,  may  easily  be  due  to  division. 

<>  Reproduced  on  Plate  XVIII  (fig.  2)  of  this  work. 
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another  to  record.  The  carina tion  of  the  ventrals,  gulars,  and  tem- 
porals is  quite  variable,  but  seems  to  be  strongest  in  the  younger  speci- 
mens; in  the  one  from  Sapporo,  Yezo  (No.  23437),  a  very  large  male, 
even  the  gulars  are  smooth.  This  specimen  also  has  one  or  two  of  the 
central  temporals  greatly  enlarged  and  smooth.  The  number  of  lon- 
gitudinal rows  of  dorsals  is  also  subject  to  considerable  variation,  the 
common  arrangement  being  three  enlarged  series  on  each  side  with  a 
single  or  sometimes  double  series  of  very  small  keeled  scales  between 
the  two  median  rows;  these  scales  in  case  of  a  single  series  alternating 
on  the  right  and  left  side  of  the  middle  line;  in  a  number  of  specimens, 
however,  there  are  only  two  series  of  very  large  scales  on  each  side 
with  a  double  series  of  smaller  ones  between  them,  but  in  this  case  the 
median  scales  are  considerably  larger  than  where  there  are  three  large 
series  on  each  side.  There  is  also  considerable  variation  in  the  way 
the  rostral,  fronto-nasal,  and  nasals  meet  (though  in  most  cases  the 


Figs.  209-212.— Takydrom us  tachydromoides.  2  x  nat.  size.  209,  top  of  head;  210,  middle  of 
back;  (No.  23437,  U.S.N.M.)  211,  top  of  head;  (No.  13753,  U.S.N.M.)  212,  chin-shields.  No. 
23539,  U.S.N.M. 

rostral  and  fronto-nasal  are  broadly  in  contact),  as  well  as  in  the  rela- 
tion between  the  fronto-nasal  and  the  frontal,  there  being  sometimes 
a  small  unpaired  squarish  shield  interpolated  between  these  two 
shields  and  the  prefrontals.  Finally  we  may  note  that  the  granules 
between  the  supraoculars  and  the  superciliaries  are  subject  to  con- 
siderable variation.  While  in  most  specimens  the  anterior  elongate 
superciliary  is  followed  by  a  continuous  series  of  granules  which  sepa- 
rate the  second  supraocular  from  the  superciliaries,  this  series  is  often 
broken.  In  one  specimen  (No.  13753,  fig.  211)  it  is  reduced  to  such 
an  extent  that  the  second  supraocular  is  entirely  in  contact  with  the 
superciliaries,  the  two  granules  left  only  separating  the  posterior  end 
of  the  first  supraocular  from  the  latter,  and  in  another  (No.  34143, 
one  out  of  a  lot  of  20  from  Mount  Fuji)  both  supraoculars  are  in  con- 
tact throughout  with  the  superciliaries,  being  a  perfect  T.  holsti  in  this 
respect.     On  the  other  hand,  in  one  specimen  (No.  23437)  the  one 
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from  Yezo,  and  in  many  of  the  specimens  from  Kiusiu  and  Shikoku, 
the  granules  are  so  much  developed  as  to  entirely  separate  both  the 
first  and  the  second  supraoculars  from  the  outer  series  of  elongated 
superciliaries  (fig.  209).  In  the  majority  of  the  specimens  from  the 
southern  lowland  localities  I  also  find  several  granules  bordering  the 
anterior  end  of  the  first  large  supraocular.  In  the  Hondo  specimens 
there  is  a  greater  uniformity  inasmuch  as  in  nearly  every  one  of  these 
the  first  large  supraocular  is  broadly  in  contact  with  the  long  supra- 
ciliary.  There  is  not  enough  constancy  in  these  characters  to  base  a 
separation  upon  them,  and  it  should  be  noted  that  the  relation  of  these 
shields  iu  the  southern  specimens  tends  in  a  direction  away  from 
T.hoteti  rather  than  toward  it.a 

The  coloration  varies  considerably;  the  male  described  above  shows 
almost  a  maximum  of  dark  and  light  markings,  the  female  has  the 
markings  nearly  obsolete  except  on  the  sides  of  (he  head;  between 
these  extremes  there  are  all  transitional  stages,  though  the  females 
are  less  heavily  marked  than  the  males;  in  many  specimens  the  pale 
dorso-lateral  line  is  more  definitely  marked  than  in  the  one  described; 
in  others  it  is  more  or  less  broken  up  by  dark  spots  from  the  adjoining 
dorso-lateral  black  line;  the  sides  are  often  solidly  dark  brown,  in 
other  specimens  again  more  or  less  marked  with  pale  or  whitish  spots. 

Habitat — The  present  form  of  grass  lizard  is  apparently  restricted 
to  Japan  proper.  The  range  was  formerly  thought  to  include  the 
adjacent  portions  of  the  mainland,  but  these  are  inhabited  by  other 
species,  such  as  T.  septentrionalis  and  T.  wolteri,  with  which  it  was  at 
one  time  confounded. 

The  types  came  from  the  neighborhood  of  Nagasaki,  and  it  is  a 
curious  fact  that  von  Siebold  and  Buerger  failed  to  get  specimens 
outside  of  Kiusiu. .  It  is,  nevertheless,  rather  common  in  Hondo;  thus 
specimens  are  recorded  from  Yokohama,  Tokyo,  Simoda,  Oshima, 
and  the  region  around  Hakone  Lake.  Yezo  specimens  are  also  in 
various  museums,  and  our  National  Museum  has  a  fine  one  from 
Sapporo,  Yezo,  thanks  to  the  kindness  of  Doctor  Nozawa. 

Dr.  Hugh  M.  Smith  collected  a  fine  series  of  specimens  both  at 
Yamagawa,  at  the  entrance  of  the  Bay  of  Kagoshima,  Kiusiu,  as  well 
as  near  Kochi,  on  the  southern  coast  of  Shikoku,  the  first  record  from 
this  island. 

Four  specimens  (U.S.N.M.  Nos.  34179  to  34183),  absolutely  indis- 
tinguishable from  those  collected  near  Yokohama,  are  labeled  by 
Mr.   Owston,  from  whom   the  National  Museum  recently  acquired 

a  Since  writing  the  above  I  have  had  an  opportunity  to  examine  the  type  specimens 
of  T.  hoist i,  thanks  to  the  kindness  of  Doctor  Houlenger.  This  examination  substan- 
tiates what  is  said  above,  and  Doctor  Houlcnger  agrees  now  with  me  that  the  speci- 
mens do  not  represent  a  separable  form. 
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them,  as  coming  from  "Northern  Formosa,  June  23,  1903/'  Need- 
less to  say  some  mistake  has  been  made  in  labeling  and  that  they 
never  were  collected  in  Formosa.  In  all  probability  they  became 
confused  with  a  specimen  of  Salrix  piscatar  credited  to  "Mount  Fiji," 
and  the  lizards  were  really  collected  near  or  on  this  mountain  during 
August,  1898.     (See  under  Natrix  piscator,  p.  290.) 

List  of  specimens  of  Tahjdromus  lachydromoidts. 


Muwum. 

No. 

Sex  and 
age. 

Locality. 

When  col- 
lected. 

3y  whom  col- 
lected. 

"3  . 

~  c. 

U.S.N.M.  . 

7310a 

Adult  a.. 

Simoda,  Hondo 

May,       1855 

W 

.  Stimpson 

2 

I>o.... 

7310b 

....do.... 

do 

do 

..do 

2 

I>o.... 

7310c 

....do'.... 

do 

do 

..do 

o 

Do 

7310d 
7310e 

....do.... 
....do.... 

do 

do 

..do 

..do 

9 

Do ... . 

1 do 

do 

o 

Do.     . 

11332 

Young... 
....do.... 

Japan 

1878 

F, 

S.  Morse 

2 

Do ... . 

11333 

do 

1878 

..do 

o 

Do ... , 

1 

1 

11334 
12714 

Male 

do.ft  .. 

do 

1878 
Apr.,       1881 
do 

P 

..do 

L.  Jouy 

..do 

9 

Do 

[  Yokohama] 

■>-3 

Do 

1 

13748 

Young. . . 
....do.... 

1  ....do 

9 

Do  ... . 

-.i 

13749 

do 

do 

..do 

2 

Do ... . 

__! 

13752 

Female  . . 

1 do 

do 

..do 

9 

Do.   . 

I 

13753 
23335 

do.c... 

....do.... 

do 

do 

L. 

..do 

Stejneger 

9 

Do.... 

Yokohama 

Sept.,      1896 

9 

Do.... 

1 

23437 

Maled... 

Sapporo,  Yezo 

S. 

Nozawa 

9 

Do. 

1 

23539 

Young  e  . 
Female . . 

Yokohama 

Oct.,        1896 

T, 

Stejneger 

A.  Clark 

.) 

Do 

i 

30732 

Miyazaki,  Kiusiu 

C 

o 

Do 

: 

30733 

Young... 
....do.... 

1 do 

..do 

9 

Do.... 

i 

30740 

do 

..do 

2 

Do.... 

31797 

Female . . 

Onomachi,  Aki,  Hondo 

June    4,1904 

H 

M.  Smith 

2 

Do.... 

.  J 

31820 

....do.... 

Yamagawa,  Kiusiu 

June  14,1904 

..do 

9 

Do 

'  "i 

31S38 
31839 
31840 
31841 
31842 

Male 

....do.... 
....do.... 

Female0. 

Male/... 

! do 

do 

..do 

..do 

..do 

..do 

..do 

9 

Do..    , 

I do 

do 

o 

Do 

1 do 

do ".. 

? 

Do 

1 do 

do 

9 

Do.... 

do 

do 

2 

Do.... 

..' 

31843 

Female . . 

do 

do 

..do 

9 

Do.... 

31844 

Male?... 

1 do 

do.. 

..do 

O 

Do.... 

..I 

31845 

....do.... 

do 

do 

... 

..do 

9 

Do.... 

31884 

....do.... 

Kochi,  Shikoku 

May   11,1904 

..do 

2 

Do.... 

31885 

....do.... 

1 do 

do 

..do 

2 

Do 

1 

3188U 
31 887 
31888 

....do.<>.. 
....do.    .. 

do 

do 

do 

..do 

..do 

..do 

2-3 

Do.      . 

do 

o 

Do.... 

Female  -  • 

! do 

do 

2 

Do.... 

31889 

....do.fc.. 

1 do 

do 

..do 

2 

Do.... 

34140 

....do.... 

Mount  Fuji 

Aug.,       1898 

A 

Owston 

2 

Do... 

"l 

34141 
34142 

....do 

! do 

do 

..do 

..do 

2 

Do.... 

Male 

do 

do 

9 

Do 

"  "i 

.  240; 

34143 
34144 
34145 

figs.  205-' 

Femule  *. 

do 

....do.... 

208. 

do 

1 do 

i do 

dp.  242;  figs.  209,210. 

do 

..do 

..do 

..do 

iption,  p.  239. 

9 

Do 

do 

9 

Do 

do 

1 

a  V 

fD< 

»cr 

*  I 

.241. 

t  P.  242;  fig.  212. 

A3  i 

>aire  of  chin-shields. 

eP.242; 

fig.  211. 

fb  pairs  of  chin-shields. 

<P. 

242 
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List  of  specimens  of  Takydromus  tachydromoides — Continued. 


Museum. 

No. 

34146 
34147 
34148 
34149 
34150 
34151 
34152 
34153 
34154 
34155 
34156 
34157 

Spx  and 
age. 

Locality. 

When 

__ 

Aug., 

do. 

do. 

do 

col- 
d. 

1898 

...... 

1898?] 

By  whom  col- 
locU-d. 

•3  . 

18. 

U.S.  N.M 

Do 

Femate . . 
....do.... 

Mount  Fuji 

do 

A.  Owston 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

2 

2 

Do 

....do.... 

do 

2 

Do 

Male 

do 

2 

Do 

....do 

do 

do. 

2 

Do 

Female . . 
Male 

do 

do. 

2 

Do 

do 

do. 

2 

Do 

Do 

Female . . 
....do 

do 

do 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

[Aug., 

do. 

do. 

2 
2 

Do 

Male 

do 

2 

Do 

Do 

Female . . 
Male 

do 

do 

2 
2 

Do 

34158 
34159 

Female . . 

do 

2 

Do 

Male 

do  

2 

Do 

34179 
34180 
34181 
34182 
34183 
34184 
36536 
36537 
36538 
36539 
94. 1. 25. 8. 32 
94. 1. 25.  &  32 

Female . . 

dof'l 

? 

Do 

....do 

do 

2 

Do 

....do 

do 

do 

2 

Do 

Male 

do 

do. 

do 

2 

Do 

....do 

do 

do. 

do 

2 

Do 

Female . . 

Male<>... 

Young  o . 
....do.  a.. 
do.  «.. 

Female  6. 

Young  b  . 

Yokohama 

Aug., 

1884 

do 

2 

Do 

Hondo 

Sol.  Coll.  Tokyo  . . 

do 

do 

do 

P.  Hoist 

do 

o 

Do 

Do 

Do 

Brit.  Mus.... 
Do 

do 

do 

do 

Mount  Onsen,  Kiusiu. . 
do 

2 
2 
2 
2 
2 

aSci.  C 

'oil.  No.  53. 

b  Types  of  T.  holsti. 

TAKYDROMUS  AMURENSIS  a  Peters. 

1881.  Tachydromus  amurensis  Peters,  Sitz.  Ber.  Berlin  Naturf.  Fr.,  1881,  p.  71 
(type-locality,  Kossakewitcha,  Ainurland;  type,  Berlin  Mus.  No.  9869).— 
Fischer,  Jahrb.  Hamburg.  Wise.  Anst.,  II,  1885,  p.  84. — Boulenger, 
Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  p.  6  (Kossakewitcha,  Amurland);  Ann. 
Mag.  Nat.  Hist.  (6),  V,  Feb.  1890,  p.  137  (Khabarovka;  Doerries,  col- 
lector).—Mueller,  Verh.  Naturf.  Ges.  Basel,  VIII,  Pt.  2,  1887,  p.  285 
(Khabarovka). — Guenther,  Ann.  Mag.  Nat.  Hist.  (6),  I,  March  1888,  pp. 
16*8,  169  (Amurland). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg 
(8),  XVII,  No.  1,  1905,  p.  92  (Ussuri;  Vladivostok). 

The  introduction  of  T.  amurensis  into  the  Korean  fauna  is  based 
upon  a  specimen  (No.  21185,  U.S.N.M.,  figs.  213-216)  collected  by 
the  late  P.  L.  Jouy  in  1883  (no  definite  locality).  It  agrees  in  every 
particular,  except  one,  with  the  various  descriptions  of  T.  amurensis, 
widely  differing  from  T.  tachydromoides.  It  has  3  inguinal  pores  on 
each  side;  dorsal  scales  in  8  rows,  the  median  ones  but  slightly  smaller 
than  the  others;  the  toes  are  shorter,  the  fourth  toe  from  base  of 

a  From  the  Amur  country. 
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third,  for  instance,  is  not  longer  than  the  width  of  the  head;  the 
larger  scales  on  fore  neck,  as  well  as  those  forming  the  collar,  are 
wider,  rounded  at  the  end  and  smooth;  no  row  of  granules  between 
supraoculars  and  superciliaries,  only  one  or  two  isolated  granules  on 
the  right  side;  on  one  side  1  scale  between  first  supraocular  and 
loreal,  on  the  other  2;  4  pairs  of  submentals;  4  keels  on  upper  surface 
of  tail;  color  above  brownish  olive  with  black  spots,  below  whitish, 
but  with  no  trace  of  any  white  band  between  eye  and  ear  and  beyond. 

The  only  difference  between  Boulenger's  descriptions  of  the  type 
from  Kossakewitcha,  on  the  Amur,  and  four  specimens  from  Kha- 
barovka,  which  expressly  state  that  the  temporals  are  u  perfectly 
smooth/'  consists  in  these  scales  being  obtusely  keeled  in  our 
specimen. 

On  the  other  hand,  were  it  not  for  the  3  inguinal  pores,  our  speci- 
mens might  with  equal  propriety  be  referred  to  T.  vx>Ueri,  originally 
described  from  Korea  (Chemulpo).  The  latter  has  only  one  inguinal 
pore  on  each  side.     Fischer,   in  the  original  description,   does  not 


213 


216 


FlOS.  213-216.— TAKTDROMUS   AMURENSIS.      2  X  NAT.  SIZE.  213,  TOP  OF  BEAD!  214,  SIDE  OF  HEAD!  21o, 
MIDDLE  OF  BACK;  216,   INGUINAL  REGION.      No.  21185,  U.S.N.M. 

mention  whether  the  temporals  are  keeled  or  smooth,  but  from  the 
fact  that  Boulenger,  with  the  type  before  him,  refers  it  to  T.  tachy- 
dromoides,  I  feel  justified  in  inferring  that  it  has  keeled  temporals. 
However,  as  I  find  a  great  difference  in  the  amount  of  carination 
of  the  temporals  in  typical  Japanese  T.  tachydromoides,  I  am  inclined 
to  place  but  little  faith  in  this  character. 

The  question  then  arises  whether  in  reality  T.  wolteri  is  distinct 
from  T.  amurensis.  The  material  is  as  yet  too  scant  (3  specimens 
in  British  Museum,  viz,  the  type  from  Chemulpo,  one  specimen  from 
Kiukiang,  China,  and  one  from  an  unknown  locality;  Guenther, 
Ann.  Mag.  Nat.  Hist.  (6),  I,  1888,  p.  168)  to  permit  any  authoritative 
decision,  and  I  therefore  abide  provisionally  by  that  of  Doctor  Gurn- 
ther  and  recognize  it  as  distinct,  although  with  considerable  doubt. 

A  detailed  description  seems  superfluous  after  the  above  remarks. 

Ilabitat. —  T.  amurensis  has  been  recorded  so  far  only  from  the 
Amur  district.     In  addition  to  the  specimens  from  Kossakewitcha 
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and  Khabarovka,  it  has  been  collected  by  Maximo  witch  in  1864  at  the 
rivers  Olakha  (Ussuri)  and  Dadsoshu,  and  by  Pleske  at  Vladivostok 
in  1883. 

Its  occurrence  in  Korea  is  mentioned  here  for  the  first  time. 

List  of  specimens  of  Tahydromus  amurensis. 


U.S. 
V.M- 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  collected. 

Inguinal 
pores. 

! 
21185      Female  o' 

Korea 

1883 

P.  L.  Jouy 

3 

a  Figs.  213-216. 

TAKYDROMUS  WOLTERI*  Fischer. 

1885.  Tachydromus  wolteri  Fischer,  Jahrb.  Wiss.  Anst.  Hamburg.,  II,  p.  82  (type- 
locality,  Chemulpo,  Korea;  type  in  Brit.  Mus.). — Mueller,  Verh. 
Naturf.  Ges.  Basel,  VIII,  Pt.  2, 1887,  p.  285  (Seoul,  Korea).— Guenther, 
Ann.  Mag.  Nat.  Hist.  (6),  I,  March  1888,  pp.  168, 169  (Kiukiang,  China). 

For  the  status  of  this  species  see  the  remarks  under  T.  amurensis, 
from  which  it  is  said  to  differ  by  having  only  one  inguinal  pore  on 
each  side  and  a  very  distinct  white  lateral  band  from  eye  backward. 

T.  wolteri  was  reduced  by  Boulenger  to  a  synonym  of  T.  tachydro- 
moides  at  a  time  when  in  the  latter  he  also  included  T.  septentrionalis. 
He  has  since  admitted  the  distinctness  of  T.  septentrionalis ,  but  there 
is  apparently  no  record  of  where  he  would  place  T.  wolteri.  It  can 
not  well  go  with  T.  septentrionalis  because  of  its  four  pairs  of  chin- 
shields.  On  the  other  hand,  it  seems  impossible  to  join  it  to  T. 
tacky 'dromoides,  as  it  has  eight  subequal  dorsal  rows.  This  latter 
character  links  it  distinctly  with  T.  amurensis.  One  of  the  characters 
by  which  the  original  describer,  Doctor  Fischer,  attempted  to  separate 
it  from  the  latter,  viz,  the  comparatively  large  size  of  the  median 
dorsal  series,  is  not  a  valid  character,  as  our  Korean  specimen  of  T. 
amurensis  has  all  the  dorsal  rows  subequal  concomitant  with  three 
inguinal  pores. 

Habitat. —  T.  wolteri  was  originally  described  frcm  a  specimen  col- 
lected at  Chemulpo,  Korea,  and  Mueller  states  that  one  specimen  from 
Seoul  is  in  the  Basel  Museum.  Doctor  Guenther  has  since  recorded 
another  from  Kiukiang,  east  central  China,  but  it  is  probably  per- 
missible to  suggest  that  the  latter  may  be  a  T.  septentrionalis  with  an 
abnormal  number  of  chin-shields. 

Genus  EREMIAS&  Wiegmann. 

1834.  Eremias  Wiegmann,  Herpet.  Mex.,  p.  9  (type,  Lacerta  velox). 
1841.  Aspidorhinus  Eichwald,  Fauna  Casp.-Cauc.  (p.  74)  (same  type). 

°  For  Mr.  C.  Wolter,  who  collected  at  Chemulpo.     &  From  epyjuids,  alone,  lonely. 
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EREMIAS  ARGUS  a  Peters. 

1869.  ?  Eremias  velox  M a  ack,  Putesch.  na  Amur  (p.  152 )  ( Amurland)  (not  of  Pallas  V 
1869.  Eremias  argus  Peters.  Mon.  Ber.  Berlin  Akad.  Wiss.,  1869.  p.  61,  pi.  — ,  fig. 
3  ( type-locality,  Chefu,  China;  types,  Berlin  Mus.  No.  4532;  Schottinueller. 
collector).-  Steindachner,  Sitz.  Ber.  Wien  Akad.  Wins.,  Math. -Nat urw. 
CI.,  LXII,  Pt.  1,  1870.  p.  336;  author's  separate,  p.  11,  pi.  n,  figs.  1.  2 
(Peking). — Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1876,  p.  375 
(Chefu). — Moellendorff,  Journ.  N.  China,  Br.  R.  Asiat.  Soc.  (n.  s.),  1877. 
p.  103  (Peking).— Mueller,  Verh.  Naturf.  Gee.  Basel,  VIII,  Pt.  2, 1887,  p. 
286  (Chemulpo,  Korea).— Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  1887. 
p:  102  (part:  Chefu;  Peking;  Manchuria  ?);  Ann.'Mag.  Nat.  Hist.  (6),  V, 
Feb.,  1890,  p.  138  (Manchuria).— Boettger.  Offenbach.  Ver.  Naturk. 
26-28  Ber.,  1888,  pp.  63,  122  (Miau-feng-shan,  Peking;  Herz,  collectors 
Kat.  Rept.  Mus.  Scnckenberg.,  I,  1893,  p.  94. — Fischer,  Jahrb.  Hamburg 
Wiss.  Anst.,  V,  1888,  p.  46  (eastern  Mongolia).— Stone,  Proc.  Phila. 
Acad.,  1899,  p.  184  (Khingan  Mts.,  eastern  Mongolia). — Werner.  Abh. 
Bayer.  Akad.  Wiss.  Muenchen,  II  Klasse,  XXII,  Pt.  2,  1904,  p.  354 
(Tsingtau  and  Kiautschou,  China). — Nikolski;  Zap.  Imp.  Akad.  Nauk, 
S.  Peterburg,  (8)  XVII,  No.  1,  1905,  p.  167  (Mongolia,  Manchuria. 
Korea). — Podarces  {Eremias)  argus  Strauch,  in  Przevalski's  Mongoliya 
i  Strana  Tangutov,  III,  1876,  p.  30  (Ordos). 

Whatever  opinion  one  may  hold  about  the  status  of  Eremias 
brenchleyib  there  can  be  but  little  doubt  that  our  specimens  from 
Korea  are  typical  E.  argus,  as  the  subocular  rests  on  several  supra- 
labials  without  reaching  the  lip;  front o-parietals  are  larger  than 
second  supraocular;  the  lower  nasal  does  not  reach  the  rostral,  except 
in  No.  21184;  the  number  of  scales  or  granules  in  a  row  between 
parietals  and  lip  is  about  10;  the  number  of  granules  and  ventrals  in 
a  row  around  the  middle  of  the  body  between  65  and  71.  Moreover, 
the  coloration  is  typically  that  of  E.  argus,  with  two  well  developed 
median  dorsal  rows  of  ocelli  and  no  lateral  dark  band.  The  scutella- 
tion  on  top  of  the  head  is  exactly  as  figured  by  Peters,  except  that  the 
smallest  specimen  has  a  second  scale  between  the  prefrontals,  but  it 
is  so  small  as  to  scarcely  be  more  than  a  granule.  Our  specimens  also 
agree  closely  with  Steindachner's  figures  of  a  specimen  from  Peking. 

a  From  "Afjyos.  the  many-eyed  Argus,  slain  by  Hermes;  referring  to  the  many 
ocellatcd  spots  of  this  species. 

6  1872.  Enmias  brenchley  i  Ouenther.  Ann.  Mag.  Nat.  Hist.  (4),  X,  1872,  p.  419 
(type-locality.  Land  of  Grass,  Mongolia;  type  in  Brit.  Mus.;  Brenchley. 
collector);  Brenchley 's  Cruise  'Curasao,'  1873. p.  396,  pi.  xxn,  fig.  A.— 
Fischer.  Jahrb.  Hamburg  Wiss.  Anst.,  V,  1888,  p.  46,  pi.  iv,  fig.  9 
(Tchikiang;  Oldenburg  Mus.). — Mehely,  Zichy's  Dritte  Asiat. 
Forsehungsr.,  II,  1901,  p.  56  (Khalgan,  Chinese  Wall,  760  m.  alt.;  Xan- 
kou  Pass).  —  Podarces  (Eremias)  brenchleyi  Strauch,  in  Przevalski'? 
Mongoliya  i  Strana  Tangutov,  III,  1876.  p.  32  (Ordos;  eastern  Mongolia'. 

1887.  Eremias  arc/ us  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  p.  102  (part:  Mon- 

golia). 

1888.  Eremias   an/us  var.  brenrhkyi  Boettger,  Offenbach.  Ver.  Naturk.   26-2S 

Ber.,  pp.  63,  122  (Miau-feng-shan,  Peking;  Herz,  collector);  Kat.  Rept. 
Mus.  Senckenberg. ,  I,  1893,  p.  94. 
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Thanks  to  the  kindness  of  Mr.  Witmer  Stone,  curator  of  the  Phila- 
delphia Academy  Museum,  I  have  been  enabled  to  examine  two  speci- 
mens recorded  by  him  from  eastern  Mongolia.  One  of  them  is  a 
typical  E.  argus  in  every  respect.  The  other  has  only  a  very  small, 
single  median  fronto-nasal  and  a  pair  of  very  long  prefrontals.  It 
consequently  approaches  E.  arguta,  though  a  close  inspection  seems 
to  show  that  the  prefrontals  have  become  so  long  by  fusion  with  a 
pair  of  fronto-nasals,  the  shield  which  now  appears  in  that  r61e  being 
probably  only  the  ordinary  azygous  interprefrontal  pushed  forward 
so  as  to  touch  the  supranasals.  In  these  specimens  the  light  centers 
of  the  outer  rows  of  ocelli  are  nearly  confluent,  so  as  to  form  longi- 
tudinal light  lines. 

Description. — A$ult  female;  U.S.N.M.  No.  21182;  Seoul,  Korea; 
June,  18S3;  P.  L.  Jouy,  collector  (figs.  217-219).  Rostral  pentag- 
onal, in  contact  with  first  supralabials  and  supranasals;  nostril  a 
round  hole  between  three  bulging  nasals,  of  which  the  supranasals  are 
more  than  twice  as  large  as  the  other  two  together  and  broadly  in 


217 

218 


FlGB.  217-219.— EREM IAS  ARGUS.     2XNAT.    SIZE.     217,  TOP  OF  HEAD;    218,  SIDE  OF  HEAD;     219,  FEMORAL 
PORES  AND  ANAL  REGION.      No.  21182,  U.S.N.M. 

contact  behind  the  rostral;  postnasal  small,  in  contact  with  inter- 
parietal and  first  loreal;  subnasal  long  and  narrow,  in  contact  with 
first  and  second  labials,  first  loreal,  and  the  two  other  nasals;  a  pair 
of  internasals  behind  the  supranasals  and  smaller  than  the  latter;  a 
pair  of  pentagonal  prefrontals  separated  by  a  small  median  azygous 
spear-shaped  prefrontal,  the  former  in  contact  externally  by  second 
loreal  and  first  superciliary;  frontal  long,  slightly  longer  than  its 
distance  from  rostral,  twice  as  wide  anteriorly  as  posteriorly,  in  con- 
tact posteriorly  with  the  first  supraocular;  three  supraoculars,  the 
first  twro  large,  the  third  very  small,  separated  from  the  superciliaries, 
the  first  by  a  single  row  and  the  second  by  a  double  row  of  granules ; 
the  space  in  front  of  first  supraocular,  between  that,  frontal,  pre- 
frontal, and  first  superciliary  filled  with  granules,  the  row  nearest 
frontal  and  prefrontals  being  somewhat  larger  than  the  others;  five 
superciliaries,  the  first  longest  and  in  contact  with  prefrontal;  fronto- 
parietals larger  than  second  supraoculars,  almost  as  long  as  parietals, 
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in  contact  with  third  supraocular;  parietals'  shorter  than  frontal,  in 
contact  behind  interparietal,  which  is  small,  only,  little  larger  than 
third  supraocular;  a  long  and  narrow  shield  along  the  outer  edge  of 
each  parietal;  two  loreals,  the  anterior  rather  small,  triangular,  and 
in  contact  with  internasal;  a  long  subocular  in  contact  with  four 
supralabials,  not  reaching,  the  edge  of  the  lip ;  nine  supralabials,  fifth 
longest,  sixth  directly  under  the  subocular,  smaller  than  seventh;  over 
the  seventh  labial  a  large  lower  postocular;  lower  temporals  large, 
smooth,  upper  ones  granular,  about  ten  granules  and  scales  in  a  row 
between  parietals  and  supralabials;  six  pairs  of  enlarged  subman- 
dibulars, or  chin-shields,  third  pair  largest,  sixth  smallest,  first  three 
pairs  in  contact;  upper  surface  covered  with  small,  uniform  granules, 
about  58  in  a  row  across  the  middle  of  the  back  between  the  ventrals; 
gulars  large  flat  granules  followed  by  a  few  rows  of  smaller  ones 
gradually  merging  into  the  flat  scales  of  the  lower  neck;  collar  con- 
sisting of  about  nine  large,  smooth  scales,  of  which  the  median  one  is 
the  largest;  fold  behind  collar  covered  with  small  granules;  ventral 
plates  subequal,  twelve  in  a  row  across  the  abdomen,  and  not  forming 
longitudinal  series,  smooth,  about  30  shields  in  a  row  on  the  median 
line  between  collar  fold  and  groin;  anterior  aspect  of  arm  with  large 
smooth  scales,  which  on  the  forearm  assume  the  shape  of  transverse 
plates;  anterior  aspect  of  femur  and  lower  side  of  tibia  with  a  series  of 
broad  transverse  plates;  scales  on  underside  of  digits  sharply  keeled; 
a  large  median  preanal  plate  with  a  deep  cleft  behind;  a  series  of  11 
femoral  pores  on  each  side ;  tail  covered  with  elongate,  squarish,  keeled 
scales  arranged  in  verticels,  about  24  in  a  verticel,  a  head  length  from 
the  vent.  Color  (in  alcohol)  dull  clay-colored  above  with  about  eight 
longitudinal  rows  of  yellowish  spots  surrounded  by  a  black  ring  on  the 
back,  these  ocelli  being  continued  on  the  base  of  the  tail;  underside 
whitish. 

Dimnxsions. 

mm. 

Total  length 110 

Snout  to  vent 51 

Vent  to  t  ip  of  tail 59 

Snout  to  collar 17 

Snout  to  ear-opening 12. 5 

Snout  to  posterior  edge  of  parietals 11. 5 

Greatest  width  of  head 8 

Fore  leg 18 

Hind  leg 26 

Variation. — The  two  other  specimens  (same  locality  and  collector) 
before  me  are  rather  young.  Both  differ  in  having  the  paired  pre- 
frontals touch  behind  the  azygous  shield  and  in  having  a  longer  suture 
between  the  parietals  behind  the  interparietal.  No.  21183  lacks  the 
posterior  pair  of  submentals  and  in  No.  21184  the  lower  nasal  dis- 
tinctly reaches  the  rostral;    the  former  has  about  65  granules  and 
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plates  around  the  middle  of  the  body  and  10  femoral  pores,  the  latter  70 
granules  and  plates  around  the  -body  and  11  femoral  pores  on  each  leg. 

Habitat. — Owing  to  the  doubt  whether  certain  references  to  E. 
argue  may  not  in  reality  belong  to  E.  brenchleyij  it  is  at  present  impos- 
sible to  define  the  habitats  of  these  two  forms  exactly.  The  diffi- 
culty is  increased  by  the  fact  that  both  seem  to  occur  together,  in 
some  localities,  at  least. 

As  far  as  can  be  made  out  at  present  E.  argue  occurs  in  northeastern 
China;  thus  at  Chefu,  whence  came  the  types;  at  Kiautshou  and 
Tsingtau,  recorded  by  Werner;  and  at  Peking,  from  the  neighbor- 
hood of  which  city  Moellendorff,  Steindachner,  and  Boettger,  have 
recorded  several  specimens.  Fischer,  who  also  distinguishes  between 
the  two  forms,  mentions  specimens  of  true  E.  argue  from  "eastern 
Mongolia."  During  Count  Zichy's  third  Asiatic  voyage  it  was  col- 
lected in  the  same  general  region,  viz,  at  Shara-murun,  in  eastern 
Mongolia,  and  farther  east  on  the  road  to  Peking  between  Daba  and 
Khalgan. 

It  was  first  recorded  from  Korea  by  F.  Mueller,  who  presented  a 
specimen  from  Chemulpo  to  the  Basel  Museum,  and  four  other  speci- 
mens are  in  the  St.  Petersburg  Museum  from  the  same  locality,  col- 
lected by  Bunge  in  1889  and  1891.  The  late  P.  L.  Jouy,  during 
June  and  August,  1883,  obtained  three  specimens  at  Seoul,  which 
are  now  in  the  United  States  National  Museum. 

List  of  specimens  of  Eremias  argus. 


NjS:  I  Sex  and  a*e.  Locality.  !     ^S^d?1" 


21182  Female  a Seoul,  Korea June,       1883 

21183  Young t» do Aug..       1883 

21184 do.* do do ' do '  n 


By  whom  collected.       j  F™™1 


P.  L.  Jouy 11 

-do 10 


a  Description  p.  249,  flsfs.  217-219.  &  P.  250. 

Genus  LACERTA"  Linnaeus. 

1758.  Lacerta  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  200  (type,  L.  agilis);  12  ed.,  I, 

.     1766,  p.  359. 
1830.  Zootoca  Wagler,  Nat.  Syst.  Amph.,  p.  155  {type,  L.  vivipara). 
1851.  Atropis  Gliteckselig,  IiOtos,  1851  (p.  138)  (same  type). 

LACERTA  VIVIPARA6  Jacquin. 

1787.  Lacerta  vivipara  Jacquin,  Nova  Acta  Helvet.,  I  (p.  33,  pi.  i)  (type-local- 
ity, Schneeberg,  near  Vienna,  Austria). — Dobrotvorski,  Izvest.  Sibirsk. 
Otd.  Geogr.  Obstch.,  I,  1870  (p.  23)  (southern  Sakhalin).— Bedriaga, 
Abh.  Senckenberg.  Naturf.  Ges.,  XIV,  Pt.  2,  1886,  p.  338  (Padun,  Baikal 
Lake;  Sakhalin).— Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  p.  23 

a  Signifying  lizard.  °  Signifying  bearing  living  young. 
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(Stanovoi  Mts.;  Xiklayovsk,  Amur;  Sakhalin);  Ann.  Mag.  Nat.  Hist.  (6), 
V,  Feb.,  1890,  p.  138  (Amurland).— Xikolski,  Zap.  Imp.  Akad.  Nauk, 
S.  PehTburg,  LX.  Prilozh.,  No.  5,  1889,  p.  291  (Sakhalin);  Zap.  Imp. 
Aka<l.  Nauk.  S.  Prh-rlmrg  (8>,  XVII,  no.  1,  1905,  p.  115(Europ.  and  Asiat. 
HiiHHia;  Sakhalin). — iMcerta  (Zootoca)  vivipara  Middendorff,  Sibir. 
litis*',  II,  n,  Ft.  1,  1853,  p.  247  (Stanovoi  Mte.;  Aldan  Riv.). — Zootoca 
vivipara  Maaik,  PuU«h.  na  Amur,  1859  (p.  152)  (Amurland);  Puteeh.  na 
lTKsuri,  18tU,  (p.  189)  (Uswuri  Valley). 

The  numerous  synonyms  based  upon  European  specimens  are  hert 
omitted. 

Description.— Adult  femals;  U.S.N.M.  No.  14385;  Sakhalin  Island; 
St.  Petersburg  Academy  (figs.  220-222).  Rostral  pentagonal,  not 
entering  nostril,  not  in  contact  with  internasal ;  nostril  round,  betwaen 
two  nasals;  supranasals  in  contact  behind  rostral,  also  in  contact  with 
first  supralabial,  and  anterior  loreal ;  postnasal  not  in  contact  with  sec- 
ond supralabial;  anterior  loreal  high  and  narrow,  in  contact  with  sup- 
ranasal,  internasal,  and  prefrontal;  posterior  loreal  twice  as  large  as 
anterior;  internasal  much  wider  than  long,  not  in  contact  with  poste- 


221 


Figs.  280-222.— Lac  ert  a  vivipara.    2xnat.  size.  220,  top  of  head;  221,  side  or  head;  222,  texoeal 

PORES   AXD   ANAL  REGION.      No.  143K5,  U.S.N.M. 

rior  loreal,  prefrontals  smaller  than  front  o-parietals,  in  contact  with 
first  and  second  supraoculars;  frontal  hexagonal,  with  parallel  sides, 
slightly  longer  than  its  distance  from  rostral,  and  equaling  the  length 
of  the  parietals;  four  supraoculars,  anterior  and  posterior  very  small, 
all  in  contact  throughout  with  superciliaries;  first  supraocular  in  con- 
tact with  posterior  loreal,  second  with  prefrontal,  third  with  frontal, 
and  fourth  with  fronto-parietal;  four  superciliaries  on  one  side,  six 
on  the  other;  front  o-parietals  larger  than  prefrontals;  interparietal 
pentagonal,  twice  as  large  as  posterior  supraocular,  broadly  in  contact 
behind  with  occipital,  which  is  slightly  larger  than  posterior  supra- 
ocular, hexagonal,  and  slightly  protruding  behind  parietals;  pari- 
etals not  in  contact,  their  external  edge  bordered  by  three  small  scutes 
not  specially  differentiated  from  the  temporals;  seven  supralabials  on 
left  side,  six  on  right,  fifth  or  fourth,  respectively,  longer  and  higher 
than  the  others  directly  under  the  eye ;  temporals  large,  flat  irregularly 
polygonal  scutes,  about  four  in  a  row  between  orbit  and  ear-opening, 
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Variation. — The  present  species  is  not  very  variable  as  far  as  scu- 
tellation  is  concerned.  Usually  the  fifth  supralabial  is  the  subocular; 
the  number  of  scales  on  the  collar  varies  between  6  and  10;  there  are 
sometimes  8  regular  longitudinal  series  of  ventrals;  femoral  pores 
vary  between  7  and  13. 

The  coloration  is  much  more  variable,  at  least  in  European  speci- 
mens. The  underside  of  the  male  is  in  Europe  usually  more  or  less 
orange  colored,  and  in  moist  localities  and  higher  altitudes  melanistic 
specimens  are  not  uncommon. 

The  young,  as  a  rule,  are  much  darker  than  the  adults,  nearly  black 
with  yellowish  dots. 

Habitat. — This  is  one  of  the  most  widely  distributed  species  of 
lizards,  inasmuch  as  it  occurs  in  Europe  from  the  Pyrenees  and  the 
Alps  to  the  Arctic  Ocean  in  East  Finmark,  Norway,  and  from  the 
Atlantic  in  the  west  to  the  Okhotsk  Sea  and  the  Sea  of  Japan  in 
the  east.  It  is  recorded  from  Nikolayevsk  on  the  Amur  River,  from 
the  vallpy  of  the  Ussuri,  as  well  as  from  the  island  of  Sakhalin.  The 
U.  S.  National  Museum  possesses  a  specimen  from  the  latter  locality, 
thanks  to  the  liberality  of  the  St.  Petersburg  Academy  of  Sciences. 
Nikolski  reports  that  he  met  it  not  infrequently  in  the  middle  part  of 
Sakhalin,  that  Poljakof  collected  two  specimens  near  the  mouth  of  the 
river  Tim,  and  that  Dobrotvorski  observed  it  in  the  southern  part  of 
the  island.  He  also  enumerates  numerous  specimens  collected  by 
Maack,  von  Schrenck,  and  others,  among  them  a  specimen  from 
Decastries  Bay  collected  by  P.  Semenow. 

List  of  specimens  of  Lacerta  viiipara. 


U.S. 
N.M. 
No. 


Sex. 


Female" 


Locality. 


When  col- 
lected. 


By  whom  collected  or  from    Femoral 
whom  received.  pores. 


Sakhalin  Island ,  Acad.  St. Petersburg. 


8-10 


o  Description,  p.  252;  figs.  220-222. 

Suborder  SERPENTES. 

1758.  Serpentes  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  214. 

1759.  Serpentia  Linnaeus,  Syst.  Nat..  11  cd.,p.  76. 

1802.  Ophidia  Macartney,   in   Ross'   Transl.  Cuvier's   Lect.   Comp.  Anat.,   I, 

tab.  in. 

1803.  Ophidii  Daudin,  Hist.  Nat.  Ropt.,  V,  tab.  p.  8. 

182(>.  Jdiophulfs  Ficints  and  Carts.  Uebors.  Gcs.  Thierr.,  tab. 

1828.  Strcpsichrotes  Ritcex,  Nova  Acta  Acad.  Loop.  Carol.,  XIV,  p.  257. 

1828.  Ophfs  Wagler,  Isis.  1828.  p.  8(>0. 

1839.  Ophules  Swainson,   Nat.  Hist.  Class.   Fish.  Amph.  Rept.,  II  (Lardner's 

Cab.  Encycl.),  p.  134. 
1849.  Fleuropoda  Mayer,  Rheinlaend.  und  Westphal.  Verhandl.,  VI  (p.  177). 
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The  characters  separating  the  snakes  from  the  lizards  have  been 
pointed  out  under  the  head  of  the  latter,  and  it  is  only  necessary  here 
to  recall  the  fact  that  all  the  reptiles  occurring  within  the  boundaries 
of  this  work,  which  have  no  external  limbs  are  snakes.  In  southern 
China,  ranging  west  to  the  Himalayas,  there  occurs  a  genus  of  legless 
lizards,  Ophisaurus,  of  the  family  Anguidx,  but  the  species  have  an 
external  ear-opening  which  at  once  distinguishes  them  from  the 
snakes. 

Several  families  of  snakes  are  not  represented  in  the  fauna  here 
treated  of.  The  most  important  of  these  is  that  of  the  Boidse,  which 
contains  the  largest  snakes,  the  boas  and  the  pythons,"  the  most 
remarkable  external  character  of  which  is  the  rudiment  of  pos- 
terior limbs  in  the  shape  of  a  small  claw-like  spur  on  each  side  near 
the  vent.  They  are  found  chiefly  in  the  tropical  regions  of  both  the 
Old  and  the  New  World.  The  Aniliidse,  a  small  family  with  one  repre- 
sentative in  America  and  less  than  half  a  dozen  species  in  south- 
eastern Asia,  have  also  rudiments  of  hind  legs.  The  Leptotyphlopidse, 
which  have  a  very  great  external  resemblance  to  the  Typhlopidx,  but 
with  teeth  only  in  the  lower  jaw,  are  confined  to  America  and  Africa, 
a  few  species  only  entering  Asia  in  the  southwestern  part.  The  Z7ro- 
pdtidse  and  Xenopeltidse  are  two  small  families,  the  former  occupying 
Ceylon  and  the  mountains  of  southern  India,  the  latter  consisting  of 
a  single  species  inhabiting  the  Malayan  Archipelago  and  peninsula  as 
well  as  the  adjacent  portions  of  the  mainland.  Finally,  the  family 
Amblycephalidse  is  a  very  interesting  one,  because  of  certain  well- 
marked  characters  in  the  anatomy  of  the  skull,  together  with  the 
absence  of  the  groove  under  the  chin,  so  characteristic  of  the  bulk 
of  the  snakes  which  the  AmblycepJvalidse  resemble  in  most  other  exter- 
nal characters.  The  members  of  this  family  belong  mostly  to  Central 
and  South  America,  but  two  genera  inhabit  southeastern  Asia,  from 
the  Himalayas  to  Hongkong  south  to  the  Malayan  Archipelago  and 
the  Philippines. 

The  following  table  of  the  superfamilies,  families,  and  subfamilies 
of  snakes  ascertained  to  occur  within  our  limits  gives  the  essential 
characters  by  which  these  divisions  have  been  separated.  There  is 
still  considerable  divergence  in  the  opinions  of  authors  concerning  the 
relative  value  of  some  of  these  divisions,  but  in  breaking  up  of  the 
aglyph  and  opistoglyph  "series"  I  believe  that  a  better  recognition  of 
the  true  relationships  of  their  component  parts  can  be  obtained. 

°  Python  molurus  is  sometimes  included  in  the  fauna  of  Formosa,  on  the  strength 
of  a  specimen  (skin)  sent  by  Swinhoe.  Doctor  Guenther  (Kept.  Brit.  India,  p.  331), 
however,  states  that  according  to  a  communication  from  Swinhoe  himself,  the  speci- 
men had  been  imported  into  Formosa  from  China. 
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SYNOPSIS    OF   SIPERFAMILIES,  FAMILIES,    AND   SUBFAMILIES. 

a1  (Typhlopoide.e).     No  octopterygoid  (transpalatino);  teeth  in  upper  jaw  only. 

Typhlopiixe,  p.  259. 
a2  An  octopterygoid  (transpalatine);  tooth  in  both  jaws. 
61  (Natricoide.e).     Maxillary  bone  horizontal. 
c1  None  of  the  anterior  maxillary  teeth  grooved  or  perfo rated. Natricid.«,  p.  262. 
<P  Hypapophyses  present  throughout  the  vertebral  column  (figs.  223-225). 

el  All  maxillary  teeth  solid Natricin.e,  p.  263. 

e2  Posterior  maxillary  teeth  grooved Homalopsin.e,  p.  299. 

dr  Hypapophyses  absent  in  posterior  dorsal  vertebra?  (figs.  226-228). 

el  All  maxillary   teeth   solid Coronellin.e,  p.  306. 

e2  Posterior   maxillary    teeth   grooved Bokjin.e,  p.  381 . 

c2  Anterior  maxillary  teeth  grooved  or  perforated Elapid.k,  p.  386. 

d1  Tail  cylindric Elapin.e,  p.  3S6. 

d2  Tail  compressed Hydrin.e.  p.  400. 

61  (Crotaloioe.e).  Maxillary  l>ono  vertical. 

c1  No  loreal  pit Cobriikk,  p.  442. 

cr  A  deep  loreal  pit Crotalid.e,  p.  448. 

The  above  synopsis  is  chiefly  based  upon  characters  which  either 
require  more  or  less  dissection  or  examination  of  the  posterior  maxil- 

223  224  225 


22(5  227  228 

Fn;s.  223-22S.    Posterior  dorsal  yertebr.e  of  snakes.    223,  back  view;  224,  lower  view;   225; 

SIDE    VIEW   OK   VERTEBRA   WITH    HYPAPOPHY.NIS;   221  i,   BACK   VIEW;   227,   LOWER   VIEW;  228,  SIDE  VIEW 
OF    VERTEBRA   WITHOUT  HVPAPOPIIVSM    (COPrED   FROM    BoULKNGER,  CAT.    SNAKES    BRIT.   MUS.,    I 

LSH3,  P.  171.) 

lary  teeth.  The  latter  often  presents  difficulties,  and  while  in  some 
cases  it  must  be  resorted  to  in  order  to  obtain  absolutely  reliable  iden- 
tification, a  handy  artificial  key  to  the  genera  of  snakes  occurring 
within  our  territory  may  be  useful  in  determining  the  greater  majority 
of  specimens. 


Digitized  by 


Google 


—  V-       ^^ 


HBRPETOLOGY   OF   JAPAN.  257 

ARTIFICIAL    KEY  TO  THE  GENERA  OP  SNAKES    OCCURRING  IN  JAPAN  AND  ADJACENT 

TERRITORY. 

(^In  two  instances  reference  is  only  had  to  the  family  or  subfamily  names,  in  which 
the  genera  may  be  found  in  the  key  or  synopsis  on  the  page  quoted.) 

1    Tail  laterally  compressed Hydrinx,  p.  400. 

-   Tail  cylindric. 
6l  Body  covered  with  nearly  uniform  cycloid  scales,  above  and  below, 

Typhlops,  p.  260. 
b2  Body  covered  above  with  scales,  below  with  transverse  plates. 

c1  A  deep  hole  or  pit  between  nostril  and  eye Crotalidx,  p.  448. 

c2  No  hole  between  nostril  and  eye. 

<P  Snout  covered  with  small  scales Coluber,  p.  443. 

<P  Snout  covered  with  regular  shields. 

el  No  internasal  shields Calamaria,  p.  375. 

e2  Internasal  shield  or  shields  present. 

P  Parietals  broken  up  into  minor  shields Hurria,  p.  304. 

f2  Parietals  normal. 

gl  A  single  internasal  shield Enhydrix,  p.  300. 

g2  Two  or  more  internasal  shields. 

hl  No  postocular  shield,  temporals  joining  eye Achalinus,  p.  294. 

h2  One  or  more  postocular  shields  separating  temporals  from  eye. 

il  Subcaudals  undivided Bunqarus,  p.  397. 

i'  Subcaudals  in  pairs.  Xalliopkis,  p.  391. 

/Scale  rows  13         \Hemibungaru8,p.m. 

p  More  than  13  scale  rows. 

kl  Neck  dilatable;  more  scale  rows  around  neck  than  around 

middle  of  body Naja,  p.  394. 

t2  Neck  not  dilatable;  scale  rows  around  neck  not  more  numer- 
ous than  around  middle  of  body. 

lx  Vertebral  scale  row  enlarged Boiga,  p.  381. 

I2  Vertebral  scale  row  not  enlarged. 
ml  Pupil  vertically  elliptic. 
n1  Nostril  in  a. single  nasal;  three  pairs  of  chin-shields, 

Psammodynustcs,  p.  383. 
ri*  Nostril  between  two  scales;  two  pairs  of  chin-shields, 

IXnodon,  p.  356. 
m?  Pupil  round. 

nl  More  than  one  loreal Ptyas,  p.  345. 

n2  Not  more  than  one  loreal. 

01  Portion  of  rostral  visible  from  above  as  great  as  its 

distance  from  frontal Holarchiut,  p.  353. 

02  Portion  of  rostral  visible  from  above  less  than  its  dis- 

tance from  frontal. 
pl  Posterior  chin-shields  considerably  longer  than 

anterior Matrix,  p.  263. 

p2  Posterior  chin-shields  equal  to  or  shorter  than 
anterior. 

ql  No  scale  pores Liopdtis,  p.  337. 

q2  Scale  pores  present. 
rl  Tail  more  than  one-fourth  of  total  length, 

Zamenis,  p.  349. 
r2  Tail  less  than  one-fourth  of  total  length. 

Elaphe,  p.  307. 
26485—  No.  58—07 17 
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This  key  is  not  satisfactory  for  the  determination  of  the  last  four 
genera,  and  great  care  should  be  exercised  in  their  identification. 
Specimens  referred  to  any  of  these  should  be  tested  by  the  other  keys 
and  by  comparison  with  the  descriptions.  There  is  no  reliable  external 
character  by  which  to  distinguish  our  species  belonging  to  Natrix  from 
those  of  Elaphe.  However,  a  specimen  with  smooth  or  nearly 
smooth  scales  (with  pores)  is  usually  an  Elaphe,  and  when  more 
strongly  keeled,  if  it  has  a  small  scale  below  the  preocular  (a  sub- 
preocular),  it  also  belongs  to  the  latter.  Natrix  never  has  this  sub- 
preocular.  Zamenis  has  it,  but  can  be  recognized  by  the  very  long 
and  narrow  shields  on  top  of  the  head. 

The  land  snakes  occurring  in  the  four  large  islands  of  Japan  can  be 
easily  determined  by  the  following  artificial  key: 

ARTIFICIAL  KEY   FOR  THE  IDENTIFICATION    OF  THE   SNAKES   OF  JAPAN  PROPER. 

a1  A  deep  hole  or  pit  between  nostril  and  eye Agkistrodon  blomhoffii,  p.  467. 

a2  No  hole  between  nostril  and  eye. 

bl  Subcaudals  entire;  no  postoculare,  temporals  joining  eye. 

Achalinus  spinalis,  p.  297. 
b2  Subcaudals  in  pairs;  postoculare,  separating  temporals  from  eye. 
c1  Pupil  vertically  elliptic. 

<P  Anal  entire;  a  preocular Dinodon  semicarinatvm,*  p.  366. 

ef2  Anal  divided;  no  preocular Dinodon  orientale,  p.  372. 

c2  Pupil  round. 
d1  Scale  rows  19. 
e1  Ventrals  less  than  170. 
p  Parietals  equaling  the  distance  from  eye  to  tip  of  snout. 

Natrix  tigrina,  p.  272. 
J2  Parietals  longer  than  distance  from  eye  to  tip  of  snout. 

Natrix  vibakari,  p.  266. 

c2  Ventrals  more  than  190 ". Elaphe  quadrivirgata,  p.  327. 

d2  Scale  rows  more  than  19. 

ex  Scale  rows  21 Elaphe  conspicillata,  p.  334. 

e2  Scale  rows  23-25 Elaphe  climacophora,  p.  324. 

The  examination  of  the  dentition  must  be  made  very  carefully  in 
order  to  avoid  mistakes.  The  safest  way  is  probably  to  dissect  out 
one  of  the  maxillary  bones.  This  can  be  done  very  easily  by  running 
the  point  of  a  sharp  knife  between  the  supralabials  and  the  under- 
lying bone,  cutting  the  tissue  along  the  whole  length  of  the  latter.  By 
forcing  the  point  of  the  knife  over  the  upper  edge  of  the  bone  in  the 
region  of  the  eye  the  bone  can  be  easily  lifted  up  and  the  connecting 
ligaments  severed.  The  adherent  tissue  may  be  carefully  removed, 
though  in  most  cases  it  is  sufficient  to  let  it  dry.  The  teeth  can  now 
be  examined  conveniently.  Care  must  be  had  not  to  mistake  the 
space  left  by  a  lost  tooth  for  a  natural  interval;  if  a  tooth  has  fallen 
out,  a  distinct  pit  or  depression  is  left  on  the  alveolar  edge  of  the  max- 

0  Occurrence  in  Japan  very  doubtful. 
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ilia.  In  counting  the  teeth  the  second  inner  row  of  loose  teeth  which 
are  only  the  reserve  teeth  must  not  be  taken  into  consideration.  If 
the  specimen  is  so  hardened  that  it  is  difficult  to  open  the  mouth  it 
should  not  be  forced  open  by  prying,  a  procedure  apt  to  ruin  the 
teeth  and  break  the  lower  jaw,  but  the  thick  muscle  at  the  corner  of 
the  mouth  closing  the  jaws  should  be  cut  through  on  both  sides.  If 
properly  done  the  specimen  need  show  no  outward  sign  of  mutilation. 
The  maxilla  after  being  dissected  out  and  cleaned  should  be  placed  in 
a  small  glass  tube  or  vial  and,  provided  with  the  same  number  as  the 
snake,  kept  in  the  same  bottle,  or  separately  together  with  other 
preparations  of  the  same  kind. 

The  apical  scale  pits  are  usually  distinctly  visible  under  a  fairly 
good  magnifying  glass.  In  some  cases,  however,  they  are  rather 
difficult  to  discern,  thus,  for  instance,  in  ElapTie  rufodorsata.  When 
the  pits  are  not  discovered  at  once  the  skin  should  be  allowed  to  dry 
and  then  viewed  at  different  angles  to  the  light.     The  epidermis  of 


230 


Figs.  229-231.— Head-shields  or  typhlops.  /,  frontal;  ip,  interparietal;  I,  supralabials;  n, 
nasal;  o,  ocular;  p,  parietals;  pf,  prefrontal;  pro,  preocular;  pto,  postocular;  r,  rostral; 
90,  supraocular. 

scales  of  different  parts  of  the  body  should  be  examined.  In  very 
doubtful  cases  it  may  even  become  necessary  to  remove  some  of  the 
epidermis  and  examine  it  under  a  more  powerful  lens.a 

Family  TYPHLOPID^. 

The  blind-snakes  are  small  cylindric  snakes  of  even  thickness,  head 
and  tail  not  distinct,  the  latter  extremely  short  and  terminating  sud- 
denly. The  body  is  covered  with  smooth  scales  somewhat  resembling 
fish  scales,  above  and  below,  and  the  eye  is  only  dimly  visible  under 
the  semitransparent  head  shields.  They  are  very  worm-like  in  appear- 
ance and  burrow  in  the  ground. 

The  family  is  distributed  over  the  warmer  portions  of  both  hemi- 
spheres.    Only  one  genus  is  represented  in  our  territory. 

«  For  the  nomenclature  of  head  shields  of  Typhlopid  snakes,  see  figs.  229-231  on 
the  present  page,  and  for  that  of  the  Natricid  snakes,  figs.  236-238,  on  page  262. 
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Genus  TYPHLOPS«  Oppel. 

1811.   TypMop8  Oppel,  Ordn.  Rept.,  p.  54  (type,  T.  lumbricalis). 

1843.  Aspidorhynchus  Fitzinger,  Syst.  Rept.,  p.  24  (type,   Typhlops  esckrichtii 

Schlegel). 
1843.  Pseudotyphlops  Fitzinger,  Syst.  Rept.,  p.  24  (type,  Typhlops  polygrammi- 

cus  Schlegel). 

1843.  Ramphotyphlops  Fitzinger,  Syst.  Rept.,  p.  24  (type,  Typhlops  multilineata 

Schlegel) 

1844.  Ophthalmidium  Dumeril  and  Bibron,  Erp£t.  Gen.,  VI,  p.  262  (type,  0. 

longissimum). 

1844.  Onychocephalus  Dumeril  and  Bibron,  Erp£t.  Gen.,  VI,  p.  272  (type,  0. 

delalandii). 

1845.  Argyrophis  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  136  (type,  A.  bicolor). 

1845.  Anilios  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  135  (type,  A.  australis)  (not  AnUks 

Oken,  1816). 
1845.  Meditoria  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  139  (type,  Typhlops  nasutus). 
1845.  Onychophis  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  132  (type,  O.franhlinix). 

The  genus  Typhlops,  of  which  only  one  species  of  wide  distribution 
enters  our  territorial  limits  in  the  extreme  south,  is  a  large  one  widely 
distributed  over  the  tropical  and  subtropical  countries  of  both  the 
eastern  and  the  western  hemisphere.  Only  a  few  species,  however, 
occur  in  America. 

TYPHLOPS  BRAMINUS  b  (Daudin). 
AMAGAXTJ  OR  MKXU  HABU. 

1803.  Eryx  braminus  Daudin,  Hist.  Nat.  Rept. ,  VII,  p.  279  (based  on  Russell's  Ind 
Serp.,  I,  pi.  xlui;  type-locality, Vizagapatam,  India). — Typhlops  braminus 
Cuvibr,  Regne  Anim.,  2  ed.,  II,  1829  (p.  73).— Jan,  Icon.  Ophid.  (p.  12  \ 
livr.  3,  1864,  pis.  iv  and  v,  fig.  16  *  (East  Indies).— Boulenoer,  Cat  Sil 
Brit.  Mus.,  I,  1893,  p.  16  (South  Asia;  Indian  Ocean  islands;  Africa  S. 
of  equator). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  85  (Formosa; 
Hongkong). 

1820.   Tortrix  russelii  Merrem,  Tent.  Syst.  Amph.,  p.  84  (based  on  Russell'). 

1845.  Argyrophis  truncatus  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  138  (type-locality, 
Philippines;  types  in  Brit.  Mus.;  Cuming,  collector). 

1845.  Argyrophis  bramicus Gray,  Cat.  Liz.  Brit.  Mus.,  p.  138  (lapsus  for  6rmw'n«*' 

1845.  Onychocephalus  capensis  Smith,  Illus.,  Zool.  S.  Air.,  Rep.  (pi.  li,  fig.  3;  pi 
Lrv,  figs.  9-16)  (type-locality,  Cape  of  Good  Hope;  types  in  Brit.  Mus.). 

1860.  ?  Ophthalmidium  tenue  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  497  (typ«- 
locality,  Hongkong,  China). 

1863.  Typhlops  inconspicuus  Jan.  Elenco  Sist.  Ofid.,  p.  11  (nomen  nudum  ;  Mada- 
gascar). 

1882.  Typhlops  (Typhlops)  euproctus  Boettger,  Zool.  Anz.,  1882,  p.  479  (type- 
locality,  No8si-B6;  type  in  Mus.  Senckenberg. ;  A.  Stumpff,  collector). 

1891.  ?  Typhlops  sp.  Okada,  Cat.  Vert.  Japan,  p.  68  (Miyakoshima). 

Description    (figs.   232-235). — Science    College    Museum,   Tokyo; 
Okinawa  shima,  Riukiu;  Nishi,  collector.     Snout  rounded,  moder- 


<*  From  r#0Aos,  blind;  aty,  eye. 

*>  Signifying  Brahmin,  a  Hindu  priest. 

c  See  this  work,  figs.  232-235. 
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ately  projecting;  nostrils  lateral,  the  nasal  cleft  proceeding  from  the 
preocular;  preocular  as  large  as  ocular,  in  contact  with  second  and 
third  supralabials  and  with  anterior  (lower  nasal) ;  rostral  very  nar- 
row, scarcely  one-third  the  width  of  the  head,  in  contact  with  pre- 
frontal, not  extending  as  far  back  as  the  eyes;  anterior  nasal  extends 
to  the  upper  surface  of  the  head;  posterior  (upper)  nasals  separated 
by  the  prefrontal;  prefrontal  about  same  size  as  supraoculars, 
slightly  larger  than  frontal,  all  considerably  larger  than  the  body 
scales;  4  supralabials;  eyes  distinct;  20  scales  round  the  body;  tail 
ending  in  a  spine  and  shorter  than  greatest  diameter  of  body  which  is 
contained  38  times  in  total  length.     Color  (in  alcohol)  dark  brown 


Figs.  232-235.— Typhlops  braminus.  Enlabged.  232,  top  of  head;  233,  side  of  head;  234,  under- 
side of  head;  235,  tail.  From  Jan,  Icon.  Ophid.,  liv.  3,  pl.  v,  fig.  16. 

above,  each  scale  being  brown  with  a  pale  base;  snout  and  tail 
whitish;  lower. surface  paler,  the  base  of  the  scales  being  dark,  the 
terminal  two-thirds  pale  brown. 

Dimensions. 

mm. 

Total  length. .. 152 

Snout  to  vent 149 

Vent  to  tip  of  tail 3 

Greatest  diameter  of  body 4 

Habitat. — A  species  of  very  wide  distribution  in  the  tropics  of  the 
Old  World,  rivaling  some  of  the  geckos.  It  is  found  from  South 
Africa  and  Madagascar  through  India  and  the  Malayan  archipelago 
to  South  China,  the  Philippines,  and  Guam  °,  extending  as  far  north 
as  Okinawa. 

There  are  specimens  from  Formosa  in  the  British  Museum  collected 
by  Swinhoe  and  Dickson,  and  in  1894  the  museum  in  Christiania 
received  a  number  of  specimens  collected  by  Mr.  Novara  in  the  same 
island,  one  of  which  is  now  in  the  United  States  National  Museum. 

a  Originally  found  there  by  Quoy  and  Guaymard  (Dumeril  and  Bibron,  Erp£t.  Gen., 
VI,  p.  312).  Dr.  J.  C.  Thompson,  U.  S.  N.,  recently  captured  a  specimen  on  that 
island  according  to  letter  of  September  17,  1906. 
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I  have  examined  three  specimens  from  the  Riu  Kius  in  the  museums 
in  Tokyo,  viz,  two  in  the  Science  College  Museum,  from  Okinawa 
shima,  and  one  in  the  Imperial  Museum,  Ueno  Park,  from  Yaeyama 
Island,  southern  group.  There  is  also  a  specimen  in  the  Hamburg 
Museum  (No.  1479)  collected  by  Doctor  Warburg  in  the  "Liukius." 

List  of  specimens  of  Typhlops  braminus. 


Museum. 


U.S.N.M 

Sci.Coll.,  Tokyo.. 

Do 

Imp.  Nat., Tokyo. 


No. 


32A70 


Sex  and 
age. 


Locality. 


When 
col- 
lected. 


By  whom  collected. 


H 

's 

SO 

* 

*o 

9, 

£ 

xz 

Cj 

■a 

ts> 

"3  !  <£ 

c 

£ 

h 

i 

■ 


Adult...; 
...do.o.J 
Young.. 


Formosa Mr.  Novara. I 

Okinawa  shima. ' Mr.  Nishi ! 

do Dobutsu  Hyohonsha. 


.do. . .    Miyakoshima Mr.  Sagara. 


wiwi  mm 

147  |     3 
152  i     3 


mm 
3 
4 


a  Description,  p.  260. 


Family  NATRICIDiE. 


This  family  embraces  the  great  bulk  of  snakes,  in  fact  only  some- 
what less  than  two-thirds  of  all  the  species  of  snakes  known. 


FlOS.   230-238.  -TlEAD-SHIELDS   OF   A   NATRICID   SNAKE.     f*>,    ANTERIOR   CHIN-SHIELDS;   f.«»,    POSTERIOR 

chin-shields:  /,  frontal;  il,  lower  labials;  in,  internasals;  7,  loreal;  lb,  supralabials;  m, 
mental;  «»,  anterior  nasal;  n«,  posterior  nasal;  p,  parietal;  pf,  prefrontals;  pro,  pre- 
ocular;  pto,  postocular;  r,  rostral;  so,  supraocular;  t,  temporals;  v,  ventrals. 

In  this  vast  horde  of  species,  considerably  over  one  thousand,  there 
is  a  great  uniformity  of  structure,  making  it  difficult  to  formulate  easily 
recognizable  groups.  Our  knowledge  of  the  phylogenetic  relation- 
ships of  the  various  forms  has  been  established  only  recently,  thanks 
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to  the  studies  of  Cope  and  Boulenger,  though  much  is  to  be  learned 
yet  before  a  natural  classification  can  be  expected. 

This  family  is  usually  known  as  the  Colubridse,  but,  as  will  be  shown 
further  on,  the  generic  name  Coluber  belongs  to  the  typical  genus  of 
the  so-called  Viperidae. 

The  distinctive  characters  of  the  four  subfamilies  recognized  among 
the  natricid  snakes  occurring  in  Japan  and  adjacent  territory  have 
been  tabulated  as  follows: 

a1  Hypapophyses  present  throughout  the  vertebral  column  (figs.  223-225). 

bl  All  maxillary  teeth  solid N atricin^e,  p.  263. 

b2  Posterior  maxillary  teeth  grooved Homalopsin^e,  p.  299. 

a2  Hypapophyses  absent  in  posterior  dorsal  vertebrae  (figs.  226-228). 

bl  All  maxillary  teeth  solid CoRONELLiNiE,  p.  306. 

b2  Posterior  maxillary  teeth  grooved Boigin*5,  p.  381. 

Boulenger  has  shown  that  the  question  whether  the  haemal  proc- 
esses are  present  on  the  posterior  vertebrae  or  not  can  be  easily 
ascertained  by  making  an  incision  along  the  belly  in  the  posterior 
fifth  of  the  body,  pushing  aside  the  viscera,  and  disarticulating  the 
backbone  by  bending  the  body  dorsally.  The  two  styles  of  vertebrae, 
with  or  without  the  lower  median  process,  are  shown  in  the  accom- 
panying figures.  It  should  be  remarked,  however,  that  recently  con- 
siderable doubt  has  been  thrown  on  this  character  as  to  whether  it 
is  of  the  fundamental  importance  usually  attributed  to  it,  or  not. 

Subfamily  NATRICIN^]. 

The  Natricin®  are  without  grooved  teeth  in  the  posterior  part  of 
the  upper  jaw.* 

Our  species,  although  sometimes  with  the  nostrils  placed  rather 
high,  never  have  them  on  top  of  the  snout,  and  the  internasal  shields, 
though  often  small  and  narrowed  anteriorly,  are  in  pairs  and  join  the 
rostral.     The  scales  are  strongly  keeled. 

Only  two  genera  are  known  from  our  territory,  which  may  be  dis- 
tinguished as  follows : 

a1  Subcaudals  divided;  postoculars  well  developed,  separating  temporals  from  orbit. 

Natrix,  p.  263. 

a2  Subcaudals  single;  postoculars  rudimentary,  the  temporals  apparently  entering  the 

orbit Achalinus,  p.  294. 

Genus  NATRIX  «  Laurenti. 

1768.  Natrix  Laurenti,  Syn.  Rept.,  p.  73  (type,  N.  vulgaris —  Coluber  natrix). 
1822.   Tropinotus  Muhl,  Isis,  1822,  p.  473  (nomen  nudum). 
1826.   Tropidonotus  H.  Boik,  Isis,  1826,  p.  205  (type,  T.  natrix). 
1843.  Rhabdophis  Fitzinoer,  Syst.  Rept.,  p.  27  (type,  T.  subminiatus,  Sehlegel). 
1843.  Steirophis  Fitzinoer,  Syst.  Rept.,  p.  27  (type,  T.  chrysargus  Kuhl). 
1852.  HydropkUophis  Schmidt,  Abh.  Naturw.  Ver.  Hamburg,  II,  Pt.  2  (substitute 
for  Tropidonotus). 

°  Signifying  a  water  snake;  literally,  a  swimmer. 
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1853.  Nerodia  Baird  and. Girard,  Serp.  N.  Am.,  p.  38  (type,  N.  sipedon). 

1853.  Regina  Baird  and  Girard,  Serp.  N.  Am.,  p.  45  (type,  R.  leberis). 

1854.  Amphiesma  Dum£ril  and  Bibron,   Erp£t.  G6n.,  VII,  p.  724   (type,  A. 

stolatum). 
1886.  Bothrodytes  ('ope,  Proc.  Amer.  Philos.  Soc.,  XXIII,  1886  (p.  495)  (type, 

Amphiesma  svbminiatum). 
1893.  Ceratophallus  Cope,  Amer.   Natural.,  XXVII,  May,  1893,  p.  483  (type, 

Natrix  mttata). 
1893.  Diplophallus  Cope,  Amer.  Natural.,  XXVII,  May,  1893,  p.  483  (type,  .V. 

pisccUor). 

This  genus  is  quite  commonly  known  as  Tropidonotus  Kuhl,  but 
the  above  synonymy  shows  how  poor  the  status  of  that  name  is. 
Natrix  was  established  by  Laurenti  as  early  as  1768,  and  no  difficulty 
is  encountered  as  to  the  type,  since  Fleming,  in  1822,  before  the  name 
Tropidonotus  was  invented,  designated  N.  torquatus  {Coluber  natrix 
Linnaeus,  or  Natrix  vulgaris  Laurenti)  specifically  as  the  type. 

The  genus  Natrix,  as  here  understood,  has  been  variously  sub- 
divided into  genera  based  upon  the  syncranterian  or  diacranterian 
character  of  the  dentition,  the  presence,  or  absence  of  scale  pores, 
and,  lately,  upon  the  structure  of  the  mtromittent  organ,  whether 
simple  or  bifurcate,  and  whether  provided  with  a  papilla  at  the  apex 
or  not.  These  structural  characters  are  only  known  in  a  few  of  the 
numerous  species  contained  in  the  present  genus,  and  any  rational 
attempt  at  subdivision  must  be  postponed  until  they  are  investigated 
in  all  the  species. 

That  the  dentition  in  itself  alone  is  not  a  satisfactory  guide  to  the 
proper  segregation  of  the  species  into  natural  groups  is  shown  by 
Natrix  vibdkari.  By  Boulenger  this  species  is  retained  in  the  first  sec- 
tion of  the  genus,  which  he  restricts  as  Tropidonotus  proper,  because 
having  the  hinder  maxillary  teeth  "gradually  enlarged/'  against  the 
section  Amphiesma  having  the  "last  two  or  three  abruptly  enlarged/ ' 
I  have  dissected  out  the  maxilla  of  three  specimens  of  this  species  and 
would  designate  the  last  two  teeth  as  "abruptly  enlarged"  in  every 
case.  It  is  therefore  impracticable  to  base  a  primary  subdivision  of 
the  group  upon  this  character. 

On  the  other  hand,  the  scale  pores  have  only  been  recorded  in  the 
case  of  very  few  species.  Thus  I  can  find  no  record  as  to  whether 
Natrix  swinhonis  possesses  them  or  not,  and  inclined  as  I  am  to  regard 
this  character  as  indicating  natural  genera  among  these  snakes,  I  am 
unable  to  employ  it  at  present. 

This  leads  to  an  inquiry  into  the  closer  relationship  of  the  Japanese 
species  of  this  complex  genus.  As  will  be  shown  further  on,  Natrix 
tigrinus  is  only  subspecifically  distinct  from  the  mainland  form  N. 
lateralis,  which  extends  westward  to  the  confines  of  Tibet.  Natrix 
vibakari  belongs  to  another  group  of  species  which  also  extend 
over  China  to  the  eastern  Himalayas.  It  is  not  difficult  to  point 
out  Natrix  lchasiensis,  from  Assam,  and  Natrix  craspedogaster,  from 
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the  province  of  Fokien,  opposite  Formosa,  as  the  nearest  relatives 
known.  Bearing  in  mind  that  the  relative  size  of  the  posterior 
maxillary  teeth  is  of  little  practical  importance,  I  think  we  may  also 
safely  add  to  this  group  Natrix  chrysarga,  a  species  which  extends 
from  the  eastern  Himalayas  to  southern  China,  the  Indo-China  penin- 
sula, and  the  Malay  Archipelago.  As  will  be  shown  further  on,  Natrix 
pryeri  is  a  specialized  member  of  this  group.  From  what  we  now 
know  of  the  distribution  and  relationship  of  the  other  reptiles  in 
these  regions,  it  is  pretty  safe  to  predict  that  a  Natrix  of  the  same 
group,  either  N.  craspedogaster,  or  N.  chrysarga,  or  a  form  intermediate 
between  one  of  these  and  N.  pryeri,  will  be  found  to  occur  in  Formosa 
when  the  herpetological  fauna  of  this  island  shall  have  become  thor- 
oughly known.0 

The  other  species  enter  our  territory  only  in  Formosa  and  as  such 
their  Himalayo-Chinese  relationships  are  easily  traced.  Both  N. 
stolata  and  N.  piscator  occur  from  the  Himalayas  and  India  to 
southern  China,  Indo-China,  and  the  Malayan  Islands.  N.  annularis 
also  inhabits  the  Yangtse  drainage  and  N.  swinhonis  has  its  nearest 
relative,  N.  nuchalis,  located  on  the  upper  Yangtse  Kiang. 

KEY  TO  THE  JAPANESE,  KOREAN,  AND   FORMOSAN   SPECIES   OP  NATRIX. 

a1  Scale  rows,  19;  supralabials,  7,  8,  or  9. 
bl  Subcaudals  less  than  105  pairs. 
c1  Suture  between  rostral  and  internasal  not  shorter  than  between  rostral  and  first 
supralabial  (fig.  241). 

d1  Parietals  longer  than  distance  from  eye  to  tip  of  snout N.  inbakari,  p.  266. 

<P  Parietals  equaling  the  distance  from  eye  to  tip  of  snout. 
el  Ventrals  plus  subcaudals  more  than  226;  subcaudals  more  than  65. 

N.  tigrina,  p.  272. 
e1  Ventrals  plus  subcaudals  less  than  226;  subcaudals  less  than  65. 

N.  tigrina  lateralis,  p.  278. 

a  NATRIX  CHRYSARGA  (Schlegel). 

1837.   TYopidonotus  chrysargos  Schlegel,  Phys.  Serp.,  II,  p.  312  (type-locality, 

Java;  types  in  Leiden  Mus.;  Kuhl  and  Reinwardt,  collectors). 
1847.   Tropidonotus  junceus  Cantor,  Cat.  Mai.  Rept.  (p.  93)  (type-locality,  Pinang; 

type  in  Brit.  Mus.;  Cantor,  collector). 
1868.  Amphie&ma  plaiyceps  J an ,  Icon.  Ophid.,  livr.  29,  pi.  n,  fig.  1  (type-locality, 
Sikkim;  type  in  Milano  Mus.)  (not  Tropidonotus  platyceps  Blyth,  1854). 
Scale  rows,  19,  all  strongly  keeled;  9  or  8  supralabials;  60-93  pairs  of  subcaudals; 
suture  between  rostral  and  internasal  not  shorter  than  between  rostral  and  first  supra- 
labial;  parietal  longer  than  distance  from  eye  to  tip  of  snout;  2  anterior  temporals. 

NATRIX  CRASPEDOGASTER  (Boulenger). 

1899.   Tropidonotus  craspedogaster  Boulenger,  Proc.  Zool.  Soc.  London,  1899,  p. 
163,  pi.  xvii,  fig.  1  (type-locality,  Kuatun,  prov.  Fokien  China;  types  in 
Brit.  Mus.;  La  Touche,  collector). 
Scale  rows,   19,  outer  faintly  keeled;  8  supralabials;    87-97  pairs  of  subcaudals; 
anterior  temporals  1  or  2  (from  original  description). 
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c2  Suture  between  rostral  and  internasal  considerably  shorter  than  between  rostral 
and  first  supralabial  (fig.  255). 
d1  One  outer  scale  row  smooth,  or  none. 
el  Second  row  of  temporals  consisting  of  1  or  2  scales;  3  supralabials  entering 

eye N.  stolata,  p.   280. 

e2  Second  row  of  temporals  consisting  of  3  scales;  normally  only  1  supralabial 

(rarely  2)  entering  eye N.  annularis,  p.  291 . 

cP  Two  or  three  outer  scale  rows  smooth N.  piscator,  p.  288. 

b2  Subcaudals  more  than  105  pairs N.  pryeri,  p.  284. 

a?  Scale  rows,  15;  supralabials,  6 N.  swinhonis,  p.  293. 

NATRIX  VIBAKARIa  (Boic). 


1826.  Tropidovotus  vibalari  Boie,  Isis,  1826,  p.  207  (type-locality,  Japan;  Blom- 

hoff,  collector);  Bijdr.  Natuurk.  Wetensch.,  II,  Pt.  1,  1827,  p.  254.— 
Temminck  and  Schleobl,  Fauna  Jap.,  Rept.,  1837,  p.  87,  Ophid.,  pi.  v 
(Japan,  Decima). — Schlbgbl,  Phys.  Serp.,  II,  1837,  p.  316. — Dumeril 
andBiBRON,  Erp£t.  Gen.,  VII,  Pt.  1,  1854,  p.  595  (Japan).— Bleb ker, 
Natuurk.  Tijdschr.  Nederland.  Indie,  XVI,  1858,  p.  204  (Japan).— Mar- 
tens, Preuss.  Exped.  Ost-Asien,  Zool.,  1, 1866,  p.  Ill  (Yokohama),  1876,  p. 
379.— Strauch,  Mem.  Acad.  Sci.  St.  PStersb.  (7),  XXI,  No.  4,  1873, 
pp.  174,  277  (Possiet  Bay;  Baranovski  Poet,  Suifun  River,  Amurland). — 
Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890,  p.  139  (Khabarovka, 
Ussuri);  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  221  (Ussuri;  Yokohama; 
Kobe;  Formosa). — Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  21 
(Hondo).— Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  99  (Nagasaki;  Mt. 
Fuji);  1905,  II,  p.  513  (Hondo).— Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 
Peterburg  (8),  XVII,  No.  1,  1905,  p.  214  (Possiet  Bay). 

1827.  Tropidonotus  vibikari  F.  Boie,  Isis,  1827,  p.  535  (err.  typ). 

1876.  Tropidonotus  martensii  Hilgendorp,  Mitth.  Deutech.  Ges.  Ost-Asiens,  I, 
heft  10,  pp.  30,  31  (substitute  name)  (Yokohama);  Sitz  Ber.  Ges.  Naturf. 
Fr.  Berlin,  1880,  p.  115.— Fritze,  Mitth.  Deutech.  Ges.  Ost-Asiens,  V, 
1891,  p.  239  (not  in  Yezo). 

Doctor  Hilgendorf  changed  the  well-known  specific  name  of  this 
species  into  T.  martensii  because  the  name  Hibakari  by  its  significance, 
as  indicating  a  deadly  snake,  is  undesirable.  This  change,  of  course, 
is  wholly  inadmissible  under  all  recognized  nomenclatural  codes. 
The  principle  involved  would  cause  endless  confusion  and  set  the  law 
of  priority  at  naught. 

Description. — Adult  male;  U.S.N.M.  No.  23335;  Yokohama;  Sep- 
tember, 1896;  L.  Stejneger,  collector  (figs.  239-241).  Rostral 
much  broader  than  high,  just  visible  from  above;  internasals  rather 
large,  truncate  anteriorly,  their  suture  with  the  rostral  longer  than 
half  their  width  and  longer  than  suture  between  rostral  and  first 
supralabial;  prefrontals  considerably  larger  than  internasals,  broadly 
in  contact  with  supraocular;  frontal  slightly  longer  than  its  distance 

«  Vibakari,  or  more  correctly  hibakari,  is  the  name  given  by  the  Japanese  to  this  snake, 
under  the  impression  that  it  is  so  poisonous  that  its  victim  will  live  only  through  the 
day.    Needless  to  say,  it  is  perfectly  harmless. 
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from  tip  of  snout,  nearly  equaling  the  interparietal  suture;  parietals 
as  long  as  frontal  and  prefrontals  together,  much  longer  than  distance 
from  eye  to  tip  of  snout;  nostril  lateral,  between  two  subequal 
nasals;  loreal  somewhat  longer  than  high,  its  upper  edge  much 
shorter  than  the  lower;  one  preocular,  widely  separated  from  frontal; 
three  postoculars;  temporals  1  +  2  (normal)  on  right  side,  the  two  of 
the  second  row  being  fused  on  the  left  side;  7  supralabials,  third  and 
fourth  entering  eye,  sixth  largest  (normal),  on  right  side,  8  on  left 
side,  an  additional  labial  being  interpolated  in  front  of  the  eye;  4 
lower  labials  in  contact  with  anterior  chin-shields,  which  are  shorter 
than  the  posterior;  19  rows  of  scales,  outer  row  smooth,  the  others 
distinctly  keeled,  with  obscure  apical  pits  best  observable  on  the 
lateral  scales;  146  ventrals;  anal  divided;  73  pairs  of  subcaudals. 
Color  (in  alcohol)  uniform  smoke-gray  above,  top  of  head  darker, 
also  darker  along  the  middle  of  the  back;  upper  lip  whitish,  the  labi- 
als posteriorly  edged  with  blackish ;  a  black  postocular  band  descend- 

239 

240 

241 


A 


Figs.  239-241.— Natrix  vibakari.    2  X  nat.  size.    239,  top  of  bead;  240,  side  or  head;  (3}  X  nat. 

8IZE).     241,  ROSTRAL  FROM  FRONT.      NO.  23335,  U.S.N.M. 

ing  on  the  upper  half  of  the  penultimate  supralabial  and  crossing 
obliquely  the  suture  between  it  and  the  last  supralabial  to  the  angle 
of  the  mouth,  cutting  off  the  latter  labial  from  the  others  and  associa- 
ting it  with  a  whitish  postoral  band  which  curves  slightly  upward 
from  it  toward  the  nape  without  crossing  it;  a  few  blackish  spots 
along  the  edges  of  the  postoral  band;  on  the  middle  line  of  the  nape, 
from  the  parietal  suture  a  short  distance  backward  a  narrow  whitish 
dark-edged  line ;  two  pale  dots  on  the  parietals  near  the  middle  of  the 
interparietal  suture;  underside  uniform  whitish,  with  a  series  of 
small  dusky  spots — or  rather,  dashes — one  near  the  outer  end  of  each 
ventral  and  subcaudal. 

Dimensions. 

mm. 

Total  length 426 

Snout  to  vent 308 

Vent  to  tip  of  tail 118 

This  is  a  small  snake,  which  probably  seldom  exceeds  600  mm.  in 
total  length. 


Digitized  by 


Google 


268  BULLETIN    58,    UNITED   STATES    NATIONAL   MUSEUM. 

Life  colors,  according  to  Dr.  H.  M.  Smith,  " light  brown  above; 
belly  cream  color. ' ' 

The  young ,  as  shown  by  a  specimen  in  our  collection  from  Shikoku 
(U.S.N.M.  No.  31850)  only  155  mm.  in  total  length,  is  essentially  as 
the  adult;  the  ground  color,  however,  is  darker  and  there  are  two 
distinct  series  of  numerous  roundish,  pale,  dark-edged  dots,  located 
on  the  fifth  and  sixth  scale-rows  on  each  side. 

Variation. — A  noteworthy  variation  in  this  species  is  the  occasional 
joining  of  the  parietal  to  one  of  the  supralabials,  noteworthy  particu- 
larly because  it  was  the  condition  found  in  Boie/s  type.  In  two  of 
our  specimens  (No.  30730,  from  Kiusiu,  and  No.  34028,  from  Mount 
Fuji)  the  contact  is  between  the  parietal  and  the  sixth  supralabial 
behind  the  first  temporal,  and  in  another  specimen  (No.  34029)  there 
is  such  a  contact  on  one  side.  The  number  of  preoculars  varies  to 
some  extent,  but  one  is  the  normal  number,  not  a  single  specimen  of 
the  22  before  me  having  more.  Strauch,  on  the  other  hand,  found 
two  out  of  four  specimens.  Altogether,  his  series  was  extraordinarily 
variable,  as  their  postoculars  varied  between  two,  three,  and  two  and 
three,  while  the  supralabials  showed  the  unusual  variation  of  coa- 
lescing to  the  extent  of  being  reduced  to  six,  or  even  five.  We  have 
12  with  three  postoculars,  4  with  two  and  3,  and  3  with  two, 
while  all  have  7  supralabials  except  three,  which  have  8  on  one  side, 
and  one  (No.  34034a)  which  has  8  on  both  sides.  This  additional 
labial  is  interpolated  in  front  of  the  eye,  and  in  one  of  the  specimens 
the  interpolation  occurs  on  both  sides,  but  the  normal  number  of  7 
is  restored  on  one  side  by  the  coalescing  of  two  labials  behind  the  eye.a 

Remarks. — The  relationship  of  this  species  to  Natrix  kliasiemsis, 
from  Assam,  and  N.  craspedogaster,  from  Fokien,  has  been  alluded  to 
above  (p.  264).  It  is  not  only  shown  in  the  unmistakable  pattern  of 
the  upper  lip  and  its  continuation  in  the  nuchal  crescent,  but  also  in 
the  postparietal  median  light  streak  and  in  the  series  of  white  spots 
on  the  body  of  N.  craspedogaster  and  the  young  N.  vibakari  described 
above  (p.  268).  About  the  relationships  with  N.  pryeri,  see  under  the 
latter  species  (p.  286). 

Habitat. — Common  thoughout  Japan  from  Kiusiu  to  Yezo.  Doctor 
Nozawa  has  informed  me  that  it  occurs  in  the  latter  island,  but  he 
has  sent  no  specimen  as  yet.  Numerous  specimens  from  the  neigh- 
borhood of  Tokyo,  Yokohama,  and  Nagasaki  are  in  the  various 
museums,  as  well  as  some  from  Kobe,  Miyazaki,  and  other  places. 

Outside  of  Japan  it  has  been  found  in  the  Russian  Coast  Province 
from  Possiet  Bay,  on  the  Korean  frontier  (Mus.  St.  Petersburg),  to 
Vladivostok  (Hamburg  Mus.  No.  2170)  and  Khabarovka,  at  the 
junction  of  the  Ussuri  with  the  Amur  (Brit.  Mus.).     In  1885  Jouy 

a  For  further  variations  see  Wall,  Proc.  Zool.  Soc.  London.  1905,  II,  p.  513. 
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obtained  a  specimen  at  Fusan,  southern  extremity  of  Korea  (U.  S. 
Nat.  Mus.  No.  17510),  the  first  record  from  that  country. 

A  speeimen  in  British  Museum  is  said  to  have  been  collected  by 
Swinhoe  in  Formosa.  It  has  the  extraordinary  low  number  of  127 
ventrals,  and  altogether  either  its  identity  or  its  locality  seeems  open 
to  doubt.0 

It  has  not  been  recorded  from  the  Riu  Kius. 


<*See  alao  Wall,  Proc.  Zool.  Soc.  London,  1905,  II,  p.  513. 
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NATRIX  TIGRINAa  (Boie). 

TAXA  0AMI8HL 

Plate  XIX. 

1826.  Tropidonotus  tigrinus  Boie,  Isis,  1826,  p.  205  (type  -locality,  Japan; 
Blomhoff,  collector);  Bijdr.  Natuurk.  Wetensch.,II,  Pt.  1, 1827, p.  250.—  Tem- 
minck  and  Schlegel,  Fauna  Japon.,  Rept.,  1837,  pp.  85, 139;  Ophid.,  pi.  iv& 
(Japan.) — Schlegel,  Phys.  Serp.,  II,  1837,  p.  315  (Japan). — Guenther,  Cat. 
Colubr.  Sn.  Brit.  Mus.,  1858,  p.  71  (part:  Japan) ;  Rept.  Brit.  India,  1864,  p.  271 
(part:  Japan). — Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  110 
(Yokohama);  1876,  p.  379  (Tokyo,  Nagasaki).— Strauch,  Mem.  Acad.  Sci. 
St.  P6tersb.  (7),  XXI,  no.  4,  1873,  pp.  176,  277  (part:  Japan).— Hilgendorf, 
Mitth.  Deutsch.  Gee.  Ost-Asiens,  I,  heft  10,  1876,  p.  30  (Tokyo);  Sitz.  Ber. 
Naturf.  Fr.  Berlin,  1880,  p.  115  (Tokyo). — Boulenger,  Cat.  Snakes  Brit.  Mus., 
1, 1893,  p.  249  (part:  Kobe),  III,  1896,  p.  607  (Shimabara).— Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V.,  1891,  p.  239  (not  in  Yezo).— Okada,  Cat.  Vert. 
Jap.,  1891,  p.  68  (Tokyo;  Nikko;  Osaka;  Suwo;  Awachi;  etc.). — Boettger, 
Kat.  Schl.  Mus.  Senckenberg,  1898,  p.  25  (part:  Nikko;  Yokohama;  Yezo ). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  99  (Japan);  1905,  II,  p.  513  (Yaku  I., 
Tanega  I.). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  no. 
1,  1905,  p.  222  (Nagasaki;  Unzen). — Amphiwna  tigrinum  Dumeril  and  Bib- 
ron,  Erpet.  Gen.,  VII,  Pt.  1,  1854,  p.  732  (Japan.)— Bleeker,  Natuurk. 
Tijdschr.  Nederland.  Indie,  XVI,  1858,  p.  204  (Japan).— Hallowbll,  Proc. 
Phila.  Acad.,  1860,  p.  499  ([Simoda]  Hondo). 

Description  (figs.  242-243) .—Adult  rriale;  U.S.N.M.  No.  31846; 
Sendai,  province  of  Satsuma,  Kiusiu;  June  4,  1903;  Dr.  H.  M.  Smith, 
collector.  Rostral  much  broader  than  high,  well  visible  from  above; 
internasals  somewhat  smaller  than  prefontals,  truncate  in  front,  the 
suture  with  rostral  slightly  longer  than  the  suture  of  rostral  with 
first  supralabial;  prefrontals  in  contact  with  supraoculars;  frontal 
much  broader  than  supraoculars,  about  as  long  as  its  distance  from 
tip  of  snout  and  as  interparietal  suture;  parietals  about  as  long  as 
distance  of  eye  from  tip  of  snout;  nostril  lateral,  large,  between  two 
nasals,  of  which  the  posterior  is  higher  than  the  anterior;  loreal 
pentagonal,  as  high  as  long;  two  preoculars,  the  upper  not  in  contact 
with  frontal;  three  postoculars;  temporals  1  +  2,  those  of  the  second 
row  being  abnormally  fused  on  the  left  side;  7  supralabials,  fifth  and 
sixth  largest,  fourth  and  fifth  entering  eye;  5  lower  labials  in  con- 
tact with  anterior  chin-shields,  which  are  considerably  shorter  than 
posterior;  19  rows  of  long,  narrow,  strongly  keeled  scales,  each  with 
two  large  oval  apical  pits  same  distance  from  the  tip;  161  ventrals; 
anal  divided ;  83  pairs  of  subcaudals.     Color  (in  alcohol)0  above  tawny- 

a  Signifying  tiger-like,  probably  with  reference  to  the  red  and  black  spots  on  the  sides. 
According  to  von  Siebold  this  species  is  in  Japan  also  called  Tarcmo  Kuchinaha,  and 
according  to  von  Martens,  Toraxuhebi,  both  meaning  tiger  snake. 

6  Reproduced  in  this  work  on  Plate  XIX. 

cIn  life,  according  to  Dr.  H.  M.  Smith,  these  snakes  are  "greenish  above,  with 
black  and  orange  blotches  intermingled;  head  greenish  above;  belly  slate  color/1 
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olive  (light  bluish  gray  where  the  epidermis  has  come  off),  with  broad 
black  crossbars  on  the  anterior  part  of  the  back,  soon  breaking  up 
into  four  series  of  large  squarish  and  alternating  black  spots;  the 
outlines  of  the  dark  and  light  colors  is  very  ragged  and  the  keels  light 
colored,  even  in  the  black  patches  as  if  the  light  color  pattern  had 
been  produced  by  scraping  off  the  black  color  with  a  knife  from  an 
uneven  surface ;  temporal  region  dark,  with  a  black  line  crossing  ob- 
liquely from  upper  postocular  across  anterior  temporal,  upper  portion 
of  sixth  supralabial,  and  middle  of  seventh  to  angle  of  mouth;  supra- 
labials  yellowish,  narrowly  edged  with  black  along  the  posterior 
suture,  the  one  below  the  eye  on  the  fourth  being  heaviest;  throat 
yellowish,  a  broad  band  of  similar  color  curving  up  behind  the  tem- 
poral region  so  as  to  form  a  collar;  lower  neck  yellowish,  the  under- 


243 


FIG8.  242-243.  —  Natrix  tigrina.     1}  X  NAT.  SIZE.    242,  TOP  OF  heap:  243.  SIPE  OF  head.     No.  7386 

U.S.N.M. 

side  gradually  becoming  darker  posteriorly,  each  ventral  being  marked 
basally  with  an  increasing  amount  of  dark  slate  color  until  the  under- 
side posteriorly  is  nearly  uniform  slaty  black. 

Dimension*. 

mm. 

Total  length 682 

Snout  to  vent 507 

Vent  to  tip  of  tail 175 

The  young  do  not  differ  materially  from  the  adults. 

Our  largest  specimen  (No.  12711)  measures  about  935  mm.  in  total 
length,  and  probably  few  grow  to  be  more  than  1  meter  in  length. 

Variation. — The  scale  formula  of  this  species  is  fairly  constant. 
All  the  specimens  examined  and  on  record  have  19  scale  rows,  a 
divided  anal  (except  No.  33988),  and  seven  supralabials  (two  of  our 
specimens  have  only  six  on  one  side).  Hilgendorf  in  a  series  of  40 
found  only  one  in  which  the  two  preoculars  were  fused  into  one,  and  all 
26486— No.  58-07 18 
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the  53  specimens  examined  by  me  for  this  character  have  two,  except 
one,  in  which  they  are  fused  on  one  side,  and  two  which  have  three 
preoculars  on  one  side.a  The  temporals  are  almost  always  1  +  2, 
though  one  of  our  specimens  (No.  7386a)  has  2  -f  2  on  one  side.6  On 
the  other  hand,  the  postoculars  vary  between  3  and  4  and  sometimes 
only  2 ;  in  our  large  series  there  are  only  three  specimens  which  have 
4  postoculars  on  both  sides,  and  eight  which  have  4  on  one  side,  but 
Hilgendorf c  found  3  and  4  in  about  even  proportion,  viz,  23  with  3 
and  28  with  4  on  both  sides,  and  7  with  3  and  4  unsymmetrically 
(unless  his  statement  involves  some  misprint,  for  instance,  8  instead 
of  28). 

The  coloration  and  markings,  however,  are  very  variable,  espe- 
cially the  size  and  arrangement  of  the  black  spots  and  the  amount  of 
black  on  the  underside.  In  the  latter  respect  specimens  vary  without 
regard  to  locality  between  almost  solid  black  and  uniformly  greenish 
white.  The  upper  surface  is  often  so  dark  that  the  dorsal  blotches 
can  be  made  out  only  with  difficulty,  but  in  most  cases  the  orange- 
colored  spots  occupying  the  second,  third,  and  fourth  scale  rows  on 
each  side  are  very  conspicuous.  The  orange  color  is  confined  to  the 
base  and  lateral  margins  of  the  scales,  the  median  portion  and  tip 
being  blackish,  forming  linear  spots  within  the  bright  area. 

The  few  Korean  specimens  examined  by  me  have  the  dorsal 
blotches  less  differentiated  and  scarcely  alternating  with  the  lateral 
ones,  thus  forming  more  or  less  continuous  crossbars  and  approaching 
what  appears  to  be  the  common  coloration  of  northern  specimens  of 
Natrix  lateralis. 

Habitat — This  species,  as  here  restricted,  is  confined  to  Japan  and 
southern  Korea,  being  represented  in  the  coast  regions  of  the  main- 
land by  a  closely  allied  form  described  hereafter. 

The  only  definite  locality  of  this  species  in  Korea  is  Fusan,  whence 
we  have  a  specimen  collected  by  Jouy.  Two  other  specimens  from 
Korea  have  also  been  examined  by  me,  but  their  exact  locality  is 
uncertain,  though  probably  either  Fusan  or  Seoul. 

The  tiger  snake  seems  to  be  common  in  Kiusiu  and  Hondo.  Blom- 
hoff,  Siebold,  and  Buerger  collected  numerous  specimens  in  the 
neighborhood  of  Nagasaki;  von  Martens  obtained  it  for  the  Berlin 
Museum  in  Nagasaki,  Yokohama,  and  Tokyo;  British  Museum  has 
specimens  from  Kobe  collected  by  the  Challenger  expedition  and  from 

a  One  specimen  (No.  33994)  ha*  the  lower  preocular  on  both  sides  fused  with  the 
loreal  which  thus  enters  the  eye.  Dr.  Wall  has  examined  three  specimens  with  the 
loreai  confluent  with  the  postnasal  on  both  sides,  and  one  similarly  abnormal  on  one 
side. 

i>  No.  33999  has  a  small  abnormal  scale-like  shield  separated  off  from  the  upper 
anterior  edge  of  the  first  temporal  and  not  reaching  the  second. 

cSitz.  Ber.  Naturf.  Fr.  Berlin,  1880,  p.  115. 
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Shimabara  by  Hoist.  Museum  Senckenbergianum  also  has  a  speci- 
men from  Nikko,  and  finally  the  U.  S.  National  Museum  possesses 
specimens  from  Satsuma  and  Miyazaki,  Kiusiu,  as  well  as  from  Osaka, 
Oide,  Simoda,  Suruga,  Mori,  Yokohama,  and  Tokyo.  Dr.  H.  M. 
Smith  collected  numerous  specimens  in  Shikoku.  Dr.  Wall  has 
recently  recorded  it  from  the  islands  of  Yaku  and  Tanega,  south  of 
Kiusiu. 

Its  occurrence  in  Yezo  is  doubted  by  Fritze  whose  collectors  failed 
to  obtain  it  in  that  island,  and  Nozawa  does  not  include  it  in  his  list 
of  Yezo  reptiles  communicated  to  me,  so  there  is  apparently  no 
specimen  in  the  Sapporo  Museum.  Boettger,  however,  records  two 
adult  specimens  which  the  Senckenberg  Museum  obtained  from 
Schmacker  in  1889  as  having  been  collected  in  Yezo.  I  must  here 
recall  the  fact,  however,  that  specimens  of  Rana  japonica  and  Eumeces 
latiscutatus  (see  pp.  Ill  and  199)  from  the  same  locality  and  source  are 
not  above  suspicion.  Altogether  Schmacker' s  Yezo  records  require 
confirmation. 

It  is  not  recorded  from  the  Riu  Kiu  Islands.  There  is  in  the  Impe- 
rial Museum  at  Ueno  Park,  Tokyo,  a  specimen  (No.  20)  which  is  said 
to  have  been  collected  at  Naha,  Okinawa  shima.  Beyond  a  some- 
what unusual  low  number  of  ventrals  plus  subcaudals  this  specimen 
is  exactly  like  Tokyo  specimens,  and  most  likely  some  error  has 
occurred  in  labeling. 
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NATRIX  TIGRINA  LATERALIS  a  (Berthold). 

1858.  Tropidonotus  tigrinus  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  71  (part: 

Ningpo,  China);  Rept.  Brit.  India,  1864,  p.  271  (part:  northern  China V, 
Ann.  Mus.  Zool.  St.  P^tersbourg,  I,  1896,  p.  205  (Huihsien,  prov.  Kan?u" 
China).— Strauch,  Mem.  Acad.  St.  Petersbourg  (7),  XXI,  no.  4, 1873,  p. 
176  (part:  Strelok,  Bay  of  Peter  the  Great,  Amurland). — Giglioli  and 
Salvadori,  Proc.  Zool.  Soc.  London,  1887,  p.  594  (Olga  Bay;  Gensan). — 
Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.,  1890,  p.  139  (Gensan, 
Korea);  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  249  (part:  Gensan;  Chefu: 
Peking;  Ningpo;  Kiukiang;  Hainan);  III,  1896,  p.  607  (part:  Chefu); 
Proc.  Zool.  Soc.  London,  1899,  p.  164  (Fokien). — Boettger,  Ber.  Senck- 
enberg.  Naturf.  Ges.,  1894,  p.  139  (Lueshan  Mts.,  Kiukiang,  China);  p.  146 
(Delanshan,  near  Ningpo);  p.  149  (Weihaiwei  and  Chefu);  Kat.  Schl.  Mus. 
Senckenberg.,  1898,  p.  25  (part:  northern  China). — Wall,  Proc.  Zool.  Soc. 
London,  1903,  p.  86  (Yangtse  Valley).— Werner,  Abh.  Bayer.  Akad. 
Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2, 1904,  p.  354  (Hankow).— Nikol- 
ski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  222 
(part:  Hongkong;  Possiet  Bay;  etc.). — Amphiesma  tigrinum Stone,  Proc. 
Phila.  Acad.,  1899,  p.  184  (Peking;  northern  Pechili). 

1859.  Tropidonotus  lateralis  Berthold,  Nachrichten  Ges.  Wiss.  Goettingen,  1859, 

p.  180  (type-locality,  China;  type  in  Goettingen  Mus.). — Jan,  Icon.  Ophid., 
livr.  25,  1867,  pi.  v,  fig.  1  (Bangkok,  Siam). 
1862.  Tropidonotus  orientalis  Guenther,  Proc.  Zool.  Soc.  London,  1861,  p.  391 
(type-locality,  Peking;  types  in  Brit.  Mus.;  Swinhoe,  collector);  Ann. 
Mag.  Nat.  Hist.  (3),  IX,  Jan.,  1862,  p.  59,  pi.  ix,  fig.  3.— Strauch,  in 
Przewalski's  Mongoliya  i  Strana  Tangutov,  III,  1876,  p.  48  (Ordoe; 
Peking). 

A  glance  at  the  list  of  specimens  and  their  scale  formulas  under 
N.  tigrina  (p.  276)  and  the  present  form  (p.  280)  is  sufficient  to  show 
that  the  latter  is  separable  from  the  former  by  the  lower  number  of 
scutes  covering  the  underside  of  the  body.  There  is  not  a  very  great 
difference  in  the  number  of  ventrals  (average  160.5  ventrals  in  62 
N.  tigrina,  and  155.6  in  20  N.  lateralis)  but  the  subcaudals  are  much 
more  numerous  in  the  Japanese  form  than  in  the  Chinese.  Thus  in 
54  specimens  of  the  former  they  range  between  66  and  85,  while  in 
18  specimens  of  the  latter  between  53  and  64,  thus  leaving  a  percep- 
tible gap  between  these  two  series.  The  sum  of  ventrals  and  sub- 
caudals in  doubtful  cases  will  assist  in  identifying  these  specimens, 
for  I  find  that  in  the  above  series  the  total  number  of  scutes  in  N.  tigrina 
varies  between  227  and  248,  and  in  N.  lateralis  between  206  and  224, 
the  difference  between  the  extremes  in  the  former  being  21  and  in  the 
latter  18.  The  average  between  these  two  series,  236.1  for  N.  tigrina 
and  215.2  for  N.  lateralis,  therefore,  is  probably  very  nearly  exact. 

While  there  is  thus  a  small  gap  in  the  formulas  available,  it  can 
hardly  be  doubted  that  larger  series  would  bridge  it,  and  in  view  of 
the  exceedingly  close  relationship  of  the  two  forms  and  their  ranges 
unquestionably  meeting  in  Korea,  it  is  thought  best  to  use  a  trinomi- 
nal  appellation  for  one  of  them.     According  to  present  usage  and 

a  Signifying  Lateral,  referring  to  the  spots  on  the  sides. 
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the  various  codes  of  nomenclature,  the  last-named  form  receives  the 
trinominal;  thus  in  this  case  the  Chinese  form  becomes  Natrix  tigrina 
lateralis. 

In  the  above  discussion  I  have  made  no  reference  to  a  specimen  in 
the  Imperial  Museum,  Ueno  Park,  Tokyo  (No.  20),  alleged  to  have 
been  collected  at  Naha,  Okinawa  Shima.  As  already  mentioned 
under  N.  tigrina,  this  locality  is  so  unsupported  by  other  evidence 
that  one  is  justified  in  suspecting  a  mistake  in  labeling.  This  speci- 
men, according  to  the  count  which  I  made  while  in  Tokyo  in  1895,  has 
163  ventrals  and  64  subcaudals — showing  the  minimum  in  the  above- 
mentioned  series  of  Japanese  specimens.  It  is  otherwise  identical 
with  specimens  of  the  tiger  snake  collected  around  Tokyo,  and  I  have 
but  little  doubt  that  it  is  a  Japanese  specimen  of  N.  tigrina,  with  a 
minimum  number  of  scutes,  if  my  count  was  really  correct. 

There  is  no  specimen  of  this  form  in  the  United  States  National 
Museum,  but  as  the  chief  difference  from  N.  tigrina  consists  in  the 
lower  number  of  ventrals  and  subcaudals,  as  indicated  above,  a 
detailed  description  is  not  necessary.  In  all  other  respects  the  scale 
formula  agrees  with  that  of  the  Japanese  form.  The  color  appears  to 
differ  in  the  absence  of  alternation  of  the  dorsal  and  lateral  spots. 
Doctor  Guenther  describes  the  color  of  the  types  of  his  Trojndonotus 
arientalis  as  follows: 

"Greenish  olive,  with  three  series  of  black  spots  anteriorly,  becom- 
ing very  indistinct  on  the  middle  of  the  trunk ;  a  black  subcrescentic 
spot  on  each  side  of  the  neck,  without  yellow;  posterior  margins  of  the 
upper  labials  and  a  spot  on  the  temple  black.  Belly  more  or  less 
blackish." 

Habitat. — The  mainland  form  of  the  tiger  snake  is  distributed  along 
the  eastern  coast  of  Asia  from  Olga  Bay  in  the  Russian  Coast  Prov- 
ince to  Hainan  and,  if  Jan's  localities  are  correct,  to  Cochin  China 
and  Siam.c  Boettger  even  seems  to  think  that  the  specimen  in 
British  Museum  credited  to  Hainan  may  have  come  from  some 
other  locality,  or  at  least  from  the  mountainous  interior  of  that 
island.  Possibly  the  Siamese  origin  also  refers  to  specimens  obtained 
in  the  mountains  of  the  interior.  It  is  not  recorded  from  Formosa. 
Westward  it  has  been  found  by  Berezowski  as  far  as  southern  Kansu, 
the  province  next  to  Thibet. 

Both  Mr.  Leech  and  Doctor  Giglioli  obtained  specimens  in  Gen- 
san,  northern  Korea,  and  the  Warshaw  Museum  has  it  from  Strelok, 
a  military  post  on  the  Bay  of  Peter  the  Great.     Giglioli  even  obtained 

a  It  may  not  be  out  of  place  to  remark  here  that  in  Proc.  Zool.  Soc.  London,  1899, 
p.  661,  Mr.  Stanley  S.  Flower  gives  a  table  of  21  specimens  from  Penang.  Kedah,  and 
Bangkok,  which  has  the  appearance  of  belonging  to  Tropidonotus  tigrinus.  This  is 
due  to  a  mistake  in  the  typography,  as  the  table,  which  is  not  self-explanatory,  was 
apparently  meant  to  follow  the  account  of  Tropidonotu*  piscator. 
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it  as  far  north  as  Olga  Bay,  also  the  west  side  of  the  Sea  of  Japan. 
The  types  of  Guenther's  T.  orientalis  were  collected  by  Swinhoe  at 
Peking  and  the  Philadelphia  Academy  has  it  from  the  same  locality. 

List  of  specimens  of  Natrix  lateralis. 


Museum. 


Goet  tinge  n . .  .. 
Brit.  Mus 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Senckenberg . . . 

Do 

Do 

Do 

Do 

Munich 

St.  Petersb 

Do 

Brit,  Mus 


No. 


7249  r 
7249  c 
7249d 
7249  t 
7249/. 


Sex  and 


Locality. 


(•) 
Male  & . 
Youngft 
Male... 
...do  .. 
...do.--1 
Femai© .  I 
Young  .' 
Young c 
Female  c 
...do.d.. 
...do.d.. 
llalfg.e  . 

do.e.. 

Adult/.. 

do.' 
....do.0.. 
Male  ft.. 

(') 

(0 
Male'.. 


When 
col- 
lected. 


China 

Peking,  China.. 

...do 

Chef u,  China... 

do 

do 

do 

do 

do 

Ningpo,  China '. 

Kiukiang,  China I 

Hainan  Island,  China. 

Chefu,  China 

do 

Dalanshan,  China 

Weihaiwei,  China 

Lueshan  Mts.,  China  . 
Hankow,  China. 
Ordos,  China... 
Peking,  China.. 
Gensan,  Korea. 


By  whom  col- 
lected or  from 
whom  received. 


I! 


R.  Swinhoe 


.do. 
.do. 
.do. 
.do. 
.do. 


...., 


I. 


I 


I 


A.  E.  Pratt.... 
J.  Neumann . . . 

B.  Schmacker  . 

do 

do 

do 

do 

Doctor  Habe  re  r 
Praewalskl . . 

do 

..  J.  H.  Leech 


ob  _|_  a; 

•        "3  sole 

.2       *c  —  -o 

►5?          3  I  «  3 


157 
153 
164 
150 
161 
154 
157 
151 
153 
160 
15 
160 
154 
159 
159 
159 
151 
150 
147 
153 
159 


56 

213 

63 

216 

60 

1  224 

64 

214 

57 

218 

65 

219 

64 

215 

55     215 


56  .  216 

63  217 

53  212 
58  217 

54  213 

55  206 
63  213 


210 
212 
222 


o  Typo  of  lateralis. 

f>  Type  of  orientalis;  Boulenger,  Cat.  I,  p.  250. 

c  Boulenger,  Cat.  Ill,  p.  607. 

d  Boulenger,  Cat.  I,  p.  250. 

»  Strauch,  p.  48. 


«  Boettger,  1894,  p.  149. 
/  Boettger,  1894  p.  146. 
9  Boettger,  1894  p.  139. 
*  Werner,  p.  354. 


NATRIX  STOLATAa  (Linnaeus). 

1758.  Coluber  siolatus  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  219  (type-locality 
"America;  "type in  Roy.  Mus.  Stockholm);  12ed.,I,  1766,  p.  379  (Asia).— 
Natrix  stolatiis  Merrem,  Syst.  Amph.,  1820,  p.  123. — Stejneger,  Jouni. 
Sci.  Coll.  Tokyo,  XII,  Pt.  3, 1898,  p.  221  (Taipa,  Formosa).— Tropidonottts 
stolatus  Boie,  Isis,  1827,  p.  535.— Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII, 
1863,  p.  225  (Tamsui,  Formosa).— Guenther,  Rept.  Brit.  India,  1864, 
p.  266  (India  to  Formosa). — Boulenger,  Fauna  Ind.,  Rept.,  1890,  p. 
348,  fig.  (India  to  southern  China);  Cat.  Snakes  Brit  Mus.,  I,  1893,  p.  253 
(India  to  China,  Hainan,  Formosa). — Boettger,  Ber.  Senckenberg. 
Naturf.  Ges.,  1894,  p.  132  (Hainan).— Wall,  Proc.  Zool.  Soc.  London,  1903, 
p.  86  (Hongkong). — Amphiesma  stolatum  Dumeril  and  Bibron,  Erp<H. 
Gen., VII,  Pt.  1,  1854,  p.  727. 

1801.  Flaps  bilinealus  Schneider,  Hist.  Amph.,  II,  p.  299  (type-locality,  East 
Indies;  type  in  Mus.  Bloch). 

a  Signifying  wearing  a  stole,  with  reference  to  the  two  light-colored  longitudinal 
bands 
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Description  (figs.  244-246)  .—Adult  male:  U.S.N.M.  No.  34036; 
Taipa,  Formosa;  March,  1903;  A.  Owston  collection.  Rostral  much 
broader  than  high,  well  visible  from  above;  internasals  slightly 
shorter  than  the  prefrontals,  very  narrow  in  front,  their  suture  with 
rostral  considerably  shorter  than_  suture  between  rostral  and  first 
labial;  prefrontals  in  contact  with  supraoculars;  frontal  longer  than 
its  distance  from  tip  of  snout  and  interparietal  suture;  parietals 
equaling  the  distance  of  eye  from  tip  of  snout;  nostril  large,  between 
two  subequal  nasals;  loreal  somewhat  longer  than  high,  upper  edge 
shorter  than  and  parallel  wTith  lower;  one  preocular,  not  in  contact 
with  frontal;  3  postoculars;  temporals  1+2;  supralabials  8,  third, 
fourth,  and  fifth  entering  eye,  sixth  and  seventh  largest;  5  lower 
labials  in  contact  with  anterior  chin-shields  which  are  shorter  than  the 
posterior;  19  rows  of  scales,  strongly  keeled  except  outer  row,  and 
without  apical  pores;  149  ventrals;  anal  divided;  81  pairs  of  sub- 
caudals.     Color  (in  alcohol)    above  brownish  gray  with  numerous 


246 


245 


Fios.  244-246.— Natrix  stolata.    2  X  NAT.  size.    244,  top  of  heap;  245,  side  or  HEAD;  246,  UNDER- 
SIDE of  head.     No.  36510,  U.S.N.M. 

narrow  black  crossbars  alternating  on  each  side  of  the  median  line 
anteriorly  but  continuous  farther  back;  across  this  pattern  two  longi- 
tudinal, dorso-lateral  pale  bands  occupying  the  whole  of  sixth  scale 
row  and  the  adjacent  halves  of  fifth  and  seventh  rows;  posteriorly 
these  bands  are  nearly  uniformly  pale,  but  anteriorly  they  exhibit  a 
kind  of  chain  pattern,  inasmuch  as  the  outer  edges  of  the  middle 
scale  row  are  black  except  where  the  band  intersects  as  black  cross- 
bar; below  the  lateral  band  many  small  irregularly  alternating  black 
spots;  top  of  head  with  obscure  dusky  edges  to  the  shields;  no 
nuchal  collar;  supralabials  whitish,  the  light  color  extending  upward 
on  the  preocular  and  the  lower  postoculars,  the  vertical  edges  of  the 
labials  heavily  margined  with  black  as  are  also  the  preocular  in  front 
and  the  postoculars  behind,  the  vertical,  black  edged,  white  bar  in 
front  of  the  eye  being  very  characteristic;  underside  uniform  whitish, 
each  ventral  with  a  black  mark  near  the  outer  edge. 
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Dimension*. 

mm. 

Total  length 522 

Snout  to  vent 382 

Vent  to  tip  of  tail. 140 

This  snake  is  not  a  large  one,  and  a  length  of  700  mm.  is  probably 
seldom  exceeded. 

Variation. — Comparatively  little  variation  is  noted  in  the  bead 
shields  of  this  species.  The  ninth  supralabial  noted  in  one  of  the 
Taipa  specimens  is  merely  a  narrow  wedge  interpolated  between  the 
second  and  third  supralabials,  as  shown  in  fig.  245.  The  range  of 
ventrals  and  subcaudals  is  also  restricted  in  the  Formosan  series,  as 
shown  in  the  table  given  below,  but  in  specimens  from  all  over  the 
wide  area  inhabited  by  this  species  they  vary  between  120  and  161 
and  between  50  and  89,  respectively.  It  seems,  however,  as  if  this 
wide  range  is  more  or  less  correlated  with  various  geographical 
subdivisions. 

Habitat — From  India  to  Philippine  Islands  and  China.  One  of 
the  most  widely  distributed  species  in  southeastern  Asia. 

There  are  five  species  in  the  British  Museum,  collected  by  R.  Swin- 
hoe  in  Formosa,  and  I  have  recorded  four  specimens  from  Taipa, 
Formosa,  collected  by  Mr.  Tada.  Our  museum  has  since  received 
three  more  from  the  same  locality  through  Mr.  Owston.  In  the  Ham- 
burg Museum  there  is  also  a  specimen  (No.  1563)  collected  by  Doctor 
Warburg  at  Kelung,  northern  Formosa. 
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NATRIX  PRYERIa  (Boulenger). 

GABAOT  HEBU  (Okada). 

Plate  XX. 

1887.  7Vopidonotu8  pryeri  Boulenger,  Proc.  Zool.  Soc.  London,  1887,  p.  149,  pi. 
xviii,  fig.  3  *>  (type-locality  "  Loo  Choo  Islands;"  types  in  Brit.  Mus.). — 
Boulenger,  Cat.  Snakes  Brit.  Mus,  I,  (1893),  p.  250  (Great  Loo  Choo  I.). — 
Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  862;  author's  separate  p.  13 
(Nafa,  Okinawa  shima). — Boettger,  Offenbach.  Ver.  Naturk.  33-36 
Ber.,  1895,  p.  107  (Okinawa  shima;  Miyakoshima  group) ;  Kat.  Schlangen 
Mus.  Senckenberg.^  (1898),  p.  26  (Okinawa  shima  and  Miyakoshima  k 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100("Nawa,  LooChoos");  1905, 
II,  p.  515  (Okinawa;  Amami;  Irimote). 

Description. — Advlt  female;  Science  College  Museum,  Tokyo,  No.  6; 
Iriomote  shima,  southern  group,  Riu  Kiu  Archipelago;  Tashiro,  col- 


FlQS.  247-249.— NATRIX  PRYERI.      1 J  X  NAT.  SIZE.     247,  TOP  OP  HEAD;  248,  SIDE  OF  HEAD;  249,  UNDERSIDE 

of  head.    No.  6,  Sci.  Coll.  Tokyo. 

lector  (figs.  247-249).  Rostral  nearly  twice  as  broad  as  high,  just 
visible  from  above;  internasals  fully  as  long  as  prefrontals,  rather 
truncate  anteriorly,  their  suture  with  rostral  equaling  that  of  the 
latter  with  first  supralabial;  prefrontals  in  contact  with  supra- 
oculars; frontal  longer  than  its  distance  from  tip  of  snout,  wider  in 
front  than  behind,  wider  than  supraoculars;  parietals  longer  than 
distance  of  eye  from  tip  of  snout;  nostril  between  two  subequal 
nasals;  loreal  longer  than  high;  one  preocular,  not  in  contact  with 
frontal;  three  postoculars  (normal),  four  on  right  side;  2 -hi  tem- 
porals, the  lower  one  of  the  second  row  on  both  sides  abnormally 

a  For  Henry  James  Stovin  Pryer,  a  well-known  naturalist  and  collector,  who  lived, 
as  a  merchant  in  Yokohama  for  many  years.  He  was  at  one  time  connected  with  the 
Museum  of  the  Educational  Department  Museum  in  Tokyo.  Born  in  London,  June 
10,  1850;  died  in  Yokohama,  February  17,  1888. 

*>  Reproduced  in  this  work  on  Plate  XX. 
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fused  with  seventh  supralabial;  eight  supralabials,  fourth  and  fifth 
entering  eye,  sixth  and  seventh  largest;  five  lower  labials  in  contact 
with  anterior  chin-shields  which  are  shorter  than  the  posterior;  19 
rows  of  scales,  with  two  apical  pits,  all  keeled;  170  ventrals;  anal 
divided;  (tail  broken).  Color  (in  alcohol)  pale  clay-color,  with 
long,  dark,  dorso-lateral,  slightly  alternating  blotches  anteriorly 
separated  by  whitish,  black-edged,  vertical  bars  on  the  sides,  this 
pattern  shortening  up  posteriorly  and  resolving  itself  into  smaller 
dusky  spots  on  the  back  and  a  series  of  whitish  spots  on  the 
sides;  supralabials  whitish,  the  anterior  five  with  black  posterior 
margin;  an  oblique  black  line  from  the  middle  postocular,  across  lower 
portion  of  lower  anterior  temporal,  sending  a  short  branch  downward 
along  upper  third  of  posterior  edge  of  sixth  supralabial,  crossing  the 
seventh  labial  nearly  diagonally  and  the  lower  anterior  corner  of  the 
eighth  labial  to  the  angle  of  the  mouth;  the  lower,  anterior  and  upper 
margins  of  the  latter  black,  isolating  a  sharply-defined  whitish  spot; 
behind  the  angle  of  the  mouth  a  round  whitish  black-edged  spot 
continued  backward  and  upward  to  the  middle  of  the  neck  as  a 
similarly  edged  but  slightly  narrower  whitish  band  forming  a  crescent, 
or  rather  a  chevron,  on  the  nape;  underside  uniform  pale,  with  a 
series  of  small  dusky  spots  on  each  side  near  the  outer  angle  of  the 
ventrals  and  subcaudals. 

Dimensions. 

mm. 

Snout  to  vent 675 

Tail  defective. 

The  tail  in  this  species  is  nearly  one-third  the  total  length.  A 
specimen  in  British  Museum  measuring  930  mm.  has  a  tail  300  mm. 
long.  A  similar  proportion  would  give  a  total  length  for  the  specimen 
described  above  of  about  1  meter,  probably  near  the  maximum 
length  of  this  species. 

Variation. — Scale  formula  fairly  constant.  Temporals  are  said 
rarely  to  be  1  4-2;  the  specimen  described  above  has  2  -f  1  instead  of 
2  4-2;  it  has  also  four  postoculars  on  one  side  instead  of  three,  the 
normal  number.  Dr.  Wall  has  recorded  a  specimen  with  two  post- 
oculars  on  one  side.  Ventrals  range  between  170  and  181  in  thirteen 
specimens,  and  subcaudals  between  114  and  128  in  seven  specimens. 

Remarks. — The  color  pattern  of  head  and  nape  of  this  species  is 
an  enlarged  copy  of  that  of  Natrix  vabakari,  craspedogasterj  and 
JcTiasiensis:  the  black  margin  to  the  anterior  supralabials;  the  oblique, 
black  postocular  band  crossing  the  upper  half  of  the  penultimate 
labial  and  the  lower  margin  of  the  last  one,  thereby  separating  it  from 
the  others;  the  dark  upper  edge  to  the  last  thus  isolating  a  well 
circumscribed  whitish  spot  on  the  latter;  the  subsequent  postoral 
light  spot  and  temporo-nuchal  crescent  edged  with  dusky;  each  one 
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of  these  features  is  more  or  less  plainly  indicated  in  all  these  species. 
The  median  nuchal  light  streak  described  in  .V.  vibakari  is  not  visible 
in  the  specimen  of  N.  pryeri  before  me,  but  it  is  very  distinct  in  the 
figure  accompanying  the  original  description  of  the  species  °  here- 
with reproduced  (Plate  XX,  fig.  2);  the  lateral  spots  on  the  ventrals 
are  common  to  all  these  species,  though  not  by  any  means  confined 
to  them.  The  white  dorso-lateral  spots  of  the  young  of  N.  vibakari 
are  very  marked  in  N.  craspedoga^ter  and  also  on  the  posterior  part 
of  N.  pryeri.  The  sudden  increase  in  the  size  of  the  posterior  maxil- 
lary teeth  of  the  latter  is  no  real  obstacle,  for  as  I  have  shown  above 
(p.  264)  N.  vibakari  may  with  propriety  be  said  also  to  have  suddenly 
enlarged  posterior  maxillaries.  Moreover,  Natrix  chrymrga,  which 
all  authors  agree  in  referring  to  the  so-called  "Amphiesma"  group, 
appears  also  to  belong  to  the  assembly  of  species  here  discussed,  in 
spite  of  the  fact  that  the  posterior  labials  are  not  quite  typically 
marked,  though  judging  from  Jan's  figure  of  his  Amphiesma  platyceps, 
the  Himalayan  specimens  at  least  may  come  pretty  close  to  the 
characteristic  pattern. 

Habitat. — This  species  has  now  been  recorded  from  all  the  groups 
of  the  Riu  Kiu  chain.  The  types  were  from  the  "Loo  Choos,"  with- 
out further  locality,  but  both  Hoist  and  Fritze  obtained  it  in  Okinawa 
shima,  from  which  island  specimens  also  are  in  the  National  Museum 
in  Tokyo  (no.  8)  and  in  Museum  Senckenbergianum.  The  latter  also 
has  a  specimen  from  Miyakoshima  in  the  Saki  shima  group,  both 
obtained  through  Mr.  Schmacker.  Finally,  a  specimen  from  Nishi- 
omote  shima,  also  called  Iriomote  shima,  of  the  same  group,  is  in  the 
Science  College  Museum,  Tokyo.  Dr.  Wall  has  recently  recorded  a 
specimen  from  the  latter  island  and  three  from  Amami-o-shima,  of 
the  northern  group. 

o  Proc.  Zool.  Soc.  London,  1887,  pi.  xvm,  fig.  3. 
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NATRIX  PISCATOR  <*  (Schneider). 

1799.  Hydrus  piscator  Schneider,  Hist.  Amphib.,  I,  p.  247  (type-locality,  East 
Indies). — Natrix  piscator  Merrem,  Syst.  Amphib.,  1820,  p.  122. — Stej- 
neger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3, 1898,  p.  221  (Taipa,  Formosa).— 
Tropvdonotus  piscator  Boie,  Isis,  1827,  p.  535. — Boulenoer,  Cat.  Sn.  Brk. 
Mus.,  I,  1893,  p.  230  (India  to  southern  China  and  Malay  Archipelago); 
Proc.  Zool.  Soc.  London,  1899,  p.  163  (Kuatun,  Prov.  Fokien,  China).— 
Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  132  (Hainan);  Kat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  22  (India,  China,  and  Japan). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  86  (Hongkong). 

1837.  Tropidonotus  quincunciatus  Schlegel,  Phys.  Serp.,  II,  p.  307,  pi.  xn,  figs. 
4-5  (part;  type-locality,  Java). — Jan,  Icon.  Ophid.,  livr.  27,  1868,  pi.  i, 
figs.  1-2  (Bengal).— Boettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  1885, 
p.  150.  (China);  26-28  Ber.,  1888  (p.  76). 

1860.  Amphiesma  flavipunctatum  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  503 
(type-locality,  Canton  River,  China;  type  in  Phila.  Acad.;  cotype  U.  S. 
Nat.  Mus.  No.  7387;  Hongkong;  Brooke,  collector). 

A  large  number  of  synonyms,  many  based  on  the  various  plates  in 
RusselFs  " Indian  Serpents/'  are  here  purposely  omitted. 

Description  (figs.  250-252)  .—Adult  female;  U.S.N.M.  No.  36511; 
Sci.  Coll.  Tokyo,  No.  13;   Taipa,    Formosa;    September,  1897;    T. 


251 


Figs.  250-252.— Natrix  piscator.    1)  x  nat.  size.    250,  top  of  hkad;  251,  side  or  head;  252.  under- 
side of  head.    No.  9f>,  Sci.  Coll.  Tokyo. 

Tada,  collector.  Rostral  much  broader  than  high,  visible  from 
above;  internasals  much  narrowed  anteriorly,  their  sutures  with  the 
rostral  scarcely  more  than  one-half  the  suture  of  the  latter  with  the 
first  supralabial;  prefrontals  broadly  in  contact  with  supraoculars; 
frontal,  with  almost  parallel  sides,  longer  than  its  distance  from  tip  of 
snout,  and  slightly  longer  than  the  interparietal  suture;  parietals 
longer  than  the  distance  of  eye  from  tip  of  snout;  nostril  small,  semi- 
lunar, in  the  upper  posterior  corner  of  the  anterior  nasal;  loreal  higher 

a  Signifying  a  fisherman.  The  masculine  form  is  retained  notwithstanding  the  fact 
that  Natrix  is  of  the  feminine  gender,  in  analogy  with  the  usage  of  Linneeus  himself 
in  writing  Coluber  natrix,  a  usage  followed  by  all  subsequent  writers  (Tropidonotui 
natrix).    A  similar  case  is  Aghistrodon  contortrix. 
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than  long,  upper  edge  considerably  shorter  than  lower;  one  preocular 
widely  separated  from  frontal;  eye  rather  small;  three  postoculars; 
2  +  2  temporals,  the  upper  one  of  the  second  row  fusing  with  the  one 
behind  it  so  as  to  form  a  large  irregular  shield  bordering  the  parietal 
laterally;  9  supralabials,  fourth  and  fifth  entering  eye,  seventh  and 
eighth  largest;  five  lower  labials  in  contact  with  anterior  pair  of  chin- 
shields,  which  are  much  shorter  than  posterior;  19  rows  of  scales, 
without  pores,  rather  feebly  keeled,  the  two  outer  rows  smooth;  140 
ventrals;  anal  divided;  74  pairs  of  subcaudals.  Color  (in  alcohol) 
pale  tawny-olive,  with  numerous  small  black  spots  in  four,  alternat- 
ing, longitudinal  rows,  the  lower  ones  on  the  third  and  fourth 
scale  rows  largest  and  most  distinct  anteriorly;  head  nearly  uniform 
above,  with  a  pale  black-edged  oval  spot  on  the  posterior  end  of  the 
interparietal  suture  and  the  scale  immediately  behind ;  a  similar  but 
smaller  dot  on  each  side  of  the  interparietal  suture  near  the  frontal ; 
sides  of  head  pale,  the  anterior  supralabials  without  black  margins;  a 
sharply  defined  narrow  black  line  from  the  lower  edge  of  the  eye 
obliquely  backward  following  the  suture  between  sixth  and  seventh 
supralabials  to  the  commissure;  a  similar  line  from  the  upper  postoc- 
ular  parallel  with  the  other  across  temporals  and  eight  supralabials  to 
the  Up,  which  it  crosses  where  the  suture  between  eighth  and  ninth 
supralabials  join  the  commissure;  the  broad  band  between  these 
black  lines  lighter  and  somewhat  yellower  than  the  rest  of  the  head ; 
back  of  the  angle  of  mouth  a  similarly  colored  crescentic  nuchal  band 
interruptedly  outlined  by  black;  lower  side  pale,  ventrals  and  sub- 
caudals narrowly  margined  with  blackish. 

Dimermona. 

mm. 

Total  length 673 

Snout  to  vent 497 

Vent  to  tip  of  tail 176 

Specimens  of  this  species  measuring  1,200  mm.  are  on  record. 

The  young  (U.S.N.M.  No.  34051)  slightly  more  than  150  mm.  long, 
is  colored  essentially  as  the  adult  described  above,  only  the  pattern  is 
more  definite,  the  spots  larger,  especially  those  on  the  sides  which 
descend  to  the  ventrals  and  join  their  blackish  margins;  there  is  also 
a  median  dorsal  row  of  spots  which  has  become  obsolete  in  the  adult, 
so  that  the  back  is  regularly  checkered;  the  contrast  between  the 
light  color  of  the  postocular  band  and  the  rest  of  the  sides  of  the 
head  is  very  marked. 

Variation. — The  six  Formosan  specimens  examined  by  me  show 
great  constancy  in  the  scale  formula,  as  all  have  19  scale  rows,  9 
supralabials,  2  +  2  temporals  (one  has  3  +  2  on  one  side),  and  one  pre- 
ocular. Four  have  3  postoculars  on  both  sides,  one  has  3  on  one 
26485— No.  58—07 19 
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side  and  4  on  the  other,  and  one  has  4  on  both  sides;  the  ventrals  vary 
between  139  and  144,  the  subcaudals  between  72  and  77  pairs. 
Boulenger  notes  the  occurrence  of  2  4-3  temporals,  rarely  14-2;  ven- 
trals, 125-150;  and  subcaudals,  70-90.  I  may  add  here  that  Hallo- 
weir  s  cotype  of  Amphiesma  flavipunctatunij  from  Hongkong  (U.S. 
N.M.  No.  7387)  has  the  following  scale  formula: 

sc.  19;  v.  126;  a  2;  c.  85;  I.  9;  t.  24-2;  oc.  1—3. 

Doctor  Wall,  also  in  Hongkong  specimens,  found  5  postoculars 
on  one  side  in  one,  and  four  on  both  sides  in  another;  one  had  8 
supralabials  on  both  sides,  fourth  only  touching  the  eye. 

The  range  of  variation  in  coloration  is  very  considerable,  viz,  from 
nearly  uniform  dark  with  small  white  spots,  due  to  the  great  size  of 
the  blackish  spots,  to  nearly  uniform  pale  drab  without  any  black 
markings  whatsoever.  Two  specimens  from  Formosa  (No.  16  a, 
Sci.  Coll.  and  No.  36512  U.S.N.M.)  show  the  latter  peculiarity  and  in 
every  respect  agree  with  the  Himalayan  specimens,  which  have  been 
called  Tropidonotus  sanctijohannis* 

Habitat. — The  known  range  of  this  species  embraces  the  whole  of 
southeastern  Asia  from  India  to  the  Malay  peninsula  and  archipelago, 
as  well  as  Hainan  and  southern  China  as  far  north  as  Fokien. 

Its  occurrence  in  Formosa  was  first  discovered  by  Mr.  Tada,  who 
collected  five  specimens  at  Taipa  in  November,  1897,  as  previously 
recorded  by  me. 

In  the  collection  recently  acquired  by  the  U.  S.  National  Museum 
from  Mr.  A.  Owston,  there  is  a  very  young  N.  piscator  (U.S.N.M.  No. 
34051)  the  label  of  which  indicated  that  it  has  been  collected  at 
Mount  Fuji.  Here  is  undoubtedly  a  mistake,  and  it  appears  quite 
certain  that  the  specimen  in  question  has  become  confused  with 
the  four  specimens  of  Takydromus  tachydromoides  (U.S.N.M.  Nos. 
34179-34183)  said  to  have  come  from  northern  Formosa.  This 
suggestion  is  corroborated  by  the  fact  that  the  latter,  although  said 
to  have  been  collected  on  June  23,  1903,  look  as  if  they  had  been 
preserved  for  a  much  longer  period,  while  the  Natrix,  which  is  alleged 
to  date  from  August,  1898,  is  quite  fresh.  I  therefore  conclude  that 
the  latter  was  collected  in  northern  Formosa  June  23,  1903. 
(See  p.  243.) 

o  Boulenger,  Cat.  Snakes  Brit.  Mus.,  I,  p.  230,  pi.  xv,  fig.  1. 
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List  of  specimens  of  Natrix  piscator. 
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a  Type  of  i4.  flavipunctatum.    *  Description  p.  288.    «  Sci.  Coll.  Tokyo  No.  16  6.    d  Figs.  250-282. 
NATRIX  ANNULARIS  a  (Hallowcll). 

1856.  Tropidonotus  annularis  Hallo  well,  Proc.  phila.  Acad.,  1856,  p.  151  (type- 
locality,  Ningpo,  China;  type  in  Mus.  Phila.  Acad.;  Doctor  McCartee, 
coll.).— Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225  (Tamsui, 
Formosa). — Guenther,  Rept.  Brit.  India,  1864,  p.  261  (Ningpo;  Chikiang; 
Formosa);  Ann.  Mag.  Nat.  Hist.  (6),  I,  1888  (p.  171)  (Mts.  N.  of  Kiuki- 
ang). — Boulenoer,  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  233  (China, 
Formosa). — Boettoer,  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  146 
(Chinhai,  near  Ningpo). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  86 
(Yangtse  Valley). 

1859.  Tropidonotus  chinensis  Berthold,  Nachrichten  Ges.  Wiss.  Goettingen,  1859, 
p.  180  (type-locality,  China;  type  in  Goettingen  Mus.). 

A  nearly  related  form  has  recently  been  described  by  Doctor  Wer- 
ner as  Natrix  habereri  b  from  the  Ningpo  Mountains,  near  Shanghai. 
It  has  practically  the  same  scale  formula  as  N.  annularis  (viz,  163- 
164  ventrals  and  53-65  pairs  of  subcaudals),  but  the  three  outer  scale 
rows  are  said  to  be  smooth  and  the  eye  larger ;  the  keels  on  the  scales 
are  not  so  strong.  Above  plumbeous,  below  red;  markings  as  in 
N.  annularis.     Boulenger  regards  them  as  identical.  c 

Description. — Adult  male;  U.S.N.M.  No.  34044;  northern  Formosa, 
May  25,  1903;  A.  Owston,  collector  (figs.  253-255).  Rostral  much 
wider  than  high,  just  visible  from  above;  internasals  narrow,  espe- 

<*  Signifying  with  small  rings,  referring  to  ventral  black  half-rings. 

6  Tropidonotus  habereri  Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse, 
XXII,  Pt.  2,  1904.  p.  354,  pi.  i,  figs.  1-2  (type-locality  Ningpo  Mts.,  near  Shanghai; 
types  in  Mus.  Munich;  Doctor  Haberer,  collector). 

c  Zool.  Rec,  1903,  Rept.  p.  24. 
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cially  in  front,  their  suture  with  the  rostral  being  shorter  than  that  of 
the  latter  with  first  supralabial;  prefrontals  broadly  in  contact  with 
supraoculars;  frontal  shorter  than  its  distance  from  tip  of  snout, 
scarcely  equaling  the  interprefrontal  suture,  with  nearly  parallel  sides; 
supraoculars  narrow,  scarcely  more  than  half  as  wide  as  frontal ;  pari- 
etals  much  longer  than  distance  of  eye  from  tip  of  snout,  as  long  as 
frontal  and  prefrontals  together;  nostril  small,  round  behind  the  mid- 
dle and  near  the  upper  edge  of  the  nasal  which  is  only  divided  into  two 
unequal  parts  below  the  nostril;  loreal  nearly  rectangular,  slightly 
longer  than  high;  one  preocular,  widely  separated  from  frontal;  eye 
small;  three  postoculars,  the  lower  one  almost  horizontal;  temporal 
2  +  3,  those  of  the  first  row  very  long  and  the  upper  especially  very  nar- 
row; eight  supralabials,  fourth  entering  eye;  five  lower  labials  in 
contact  with  anterior  pair  of  chin-shields,  which  are  considerably 


255 


^ 


FI08.  253-255.— NATBIX  ANNULARIS.     2  X  NAT.  SIZE.     253,  TOP  OF  HEAD;  254,  SIDE  OP  HEAD   (3jX  NAT 
SIZE);  255.  ROSTRAL  FROM  FRONT.     No.  34044,  U.S.N .M. 

shorter  than  posterior,  chin-shields  and  labials  studded  with  numer- 
ous small,  rounded  tubercles;  19  rows  of  scales,  with  two  somewhat 
obscure  apical  pits,  striated  and  strongly  keeled,  except  outer  row, 
which  is  feebly  keeled;  163  ventrals;  anal  divided;  61  pairs  of  sub- 
caudals.  Color  (in  alcohol)  on  back  dark  grayish  drab  with  ill-defined 
black  reticulations  or  series  of  small  ill-defined,  alternating  black 
spots ;  sides  gradually  much  paler  toward  the  ventrals,  with  numerous 
vertical  black  bars  about  two  scales  wide  and  two  scales  apart,  the  bars 
continued  on  the  ventrals  joining  the  corresponding  ones  of  the  other 
side  as  half-rings  or  alternating  with  them;  scales  included  in  black 
lateral  bars  with  pale  centers;  shields  on  head  obscurely  outlined  with 
dusky ;  labials  whitish,  with  blackish  sutures  both  on  upper  and  lower 
lip,  except  on  suture  between  fifth  and  sixth  supralabials;  an  obscure, 
oblique  blackish  postocular  streak;  lower  parts  pale  vinaceous-cinna- 
mon,  with  black  half-rings. 
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Dimensions. 

mm. 

Total  length 517 

Snout  to  vent 415 

Vent  to  tip  of  tail 102 

Boulenger  records  a  specimen  of  this  species  measuring  820  mm.  in 
total  length. 

The  yvung  (U.S.N.M.  No.  34049;  Formosa),  total  length  212  mm., 
tail  42  mm.,  is  quite  like  the  adult,  only  darker  with  more  sharply 
defined  pattern  on  sides  and  abdomen ;  four  outer  scale  rows  on  each 
side  as  light  as  underside. 

Variation. — The  number  of  supralabials  varies  between  8  and  9, 
and  the  one  entering  the  eye  is  the  fourth  or  the  fifth  accordingly. 
Boulenger  states  that  two  supralabials  rarely  enter  the  eye.  There  is 
occasionally  only  a  single  anterior  temporal.  Ventrals  vary  between 
145  and  163  (in  twelve  specimens),  subcaudals  between  53  and  69 
pairs  (in  8  specimens). 

Habitat. — Restricted  apparently  to  Formosa  and  southeastern 
China,  where  it  has  been  found  as  far  north  as  Ningpo  and  in  the 
Yangtse  Valley  as  far  west  as  Kiukiang. 

In  Formosa  it  has  been  collected  by  Swinhoe,  whose  specimens  are 
in  British  Museum.  The  United  States  National  Museum  also  has 
two  specimens  from  northern  Formosa  obtained  recently  from  Mr.  A. 
Owston. 

List  of  specimens  of  Natrix  annularis. 


Museum. 


No. 


|  Sex  and 
age. 


Locality. 


I  By  whom  col- 
W hen  col-l     lected  or 
I   lected.      from  whom 
'  I     received. 


|      1903. 


U.S.N.M..    34044     Male**..    Northern  For-    May  25  '  A.  Owston. 
mo8a.  I 


Do 34049  |  Young. 


Brit.  Mu8. 
Do. . . . 


.do. 


1  I               I 

19j  163|  2     61i  I,! 

,        '  I        '        ' 

July   10; do '     19  149  2,    53   1,3 


Female  <*  Formosa j  R.  Swinhoe 


1      '1 


2  +  3       8 


*  +  3, 


h  '....do.*  .! do. 


.do. 


I     19'  147|      2J. ..J 

|     19'  153i      2!    54'....' '. 

!  ...II 


a  Description,  p.  291,  figs.  253-255. 


b Boulenger,  Cat.  I,  p.  233. 


1868. 


1888. 


NATRIX  SWINHONIS  a  (Guenthcr). 

Tropiaonotus  suinhonis  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  1, 1868,  p.  420, 
pi.  xix,  fig.  Fb  (type-locality,  Formosa;  type  in  Brit.  Mus.;  R.  Swinhoe, 
collector).— Boulenger,  Cat.  Snakes  Brit.  Mus.,  I,  (1893),  p.  218  (For- 
mosa). 

Tropidonotus  swinhoei  Boettoer,  Offenbach.  Ver.  Naturk.  26-28  Ber., 
p.  137  (emendation). 


aFor  Robert  Swinhoe,  who  collected  the  type;  see  p.  184. 
&See  this  work,  fig.  256. 


Digitized  by 


Google 


294  BULLETIN    58,    UNITED   STATES   NATIONAL    MUSEUM. 

Only  the  type  specimen  of  this  species  being  known,  the  description 
by  Boulenger  is  here  reproduced. 

Description  of  type  specimen. — Adult  female;  British  Museum; 
Formosa ;  R .  Swinhoe,  collector  (fig.  256) .  Head  narrow  and  elongate ; 
eye  moderate;  rostral  broader  than  deep,  just  visible  from  above;  inter- 
nasals  a  little  broader  than  long,  shorter  than  the  prefrontals;  frontal 
once  and  a  half  as  long  as  broad,  as  long  as  its  distance  from  the  end 

of  the  snout,  shorter  than  the  parie- 
tals;  loreal  as  long  as  deep;  one  pre- 
ocular  and  three  postoculars;  tempo- 
rals 1+2;  6  supralabials,  third  and 
Fio.  26fi— natrix  8winhoni8.  enlarokd.    fourth  entering  eye,  fifth  very  long;  4 

S.  u™J:Z™Z>, 7ST2  lower labiaIs.in ««*■* ™th the ■■*•- 

xix,  fig.  f.  rior    chin-shields  which   are   shorter 

than  the  posterior;  scales  strongly  keeled,  of  outer  row  faintly  keeled, 
in  15  rows;  ventrals  150;  anal  divided;  subcaudals  circa  50.  Brown 
above,  anteriorly  with  irregular  blackish  spots;  occiput  and  nape 
reddish,  with  a  broad  black  collar;  a  black  spot  below  the  eye,  and 
an  oblique  black  band  on  the  temporal  region;  lower  parts  yellowish, 
powdered  with  brown  on  the  sides. 

Dimensions. 

mm. 

Total  length 580 

Tail  [defective]  about 100 

Habitat. — This  species  is  described  from  Formosa.  Only  a  single 
specimen  is  known,  the  type,  collected  by  R.  Swinhoe,  being  in  the 
British  Museum. 

Remarks. — The  nearest  relative  of  this  species  appears  to  be  Nairix 
nuchalis  described  in  1891 a  by  Boulenger  from  specimens  in  the  Brit- 
ish Museum,  collected  by  A.  E.  Pratt  at  Ichang,  on  the  upper  Yangtse. 
The  scale  formula  is  the  same,  but  N.  nuchalis  has  the  scales  very 
feebly  keeled,  a  shorter  head,  and  a  very  distinct  groove  along  the 
middle  of  the  back. 

Genus  ACHALINUS"  Peters. 

1869.  Achalinus  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1869,  p.  436  (type,  A. 

spinalis). 
1877.  Ophiilaps  Salvage,  Bull.  Soc.  Philom.  Paris  (7),  I,  p.  108  (type,  O.  bra- 

connieri). 

The  statement  that  this  genus  has  no  postoculars  is  scarcely  quite 
correct.  It  is  true  that  in  some  of  the  young  specimens  no  such 
shield  can  be  detected,  but  in  our  large  specimen,  No.  34046,  there  is 

«  Ann.  Mag.  Nat.  Hist.  (6),  VII,  p.  281. 
b  From  a,  without;  jaAi^os,  poison  fang. 
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plainly  a  small  triangular,  or  rather  semilunar,  scute  behind  the  eye 
fitting  into  the  blunt  angle  between  the  anterior  temporals.  A 
similar  scute  is  also  discernible  in  the  young  specimen  No.  34047. 

Thus  far  the  genus  has  only  been  recorded  from  southern  China  and 
Japan.  Its  nearest  relatives  seem  to  be  found  in  Ceylon  and  the 
Malay  islands.  However,  specimens  are  as  yet  rare  and  it  has  been 
but  recently  discovered,  so  that  it  is  not  safe  to  draw  any  conclusions 
from  its  distribution  and  relationship  as  known  at  present. 

Boulenger  recognizes  three  species  of  this  curious  genus,  viz,  A. 
rufescensa  and  A.  braconnierib,  from  southern  China,  and  A.  spinalis, 
from  "  Japan  (?)."  Of  these,  the  first  and  the  last  were  only  known 
from  one  specimen  each  at  the  time  the  first  volume  of  his  catalogue 
was  published  (1893),  while  of  A.  braconnieri  he  had  four  specimens. 
A.  rufescens,  with  its  very  long  internasal  suture  and  partly  tricarinate 
scales0  may  be  regarded  as  unquestionably  distinct.  Additional 
specimens  from  Japan,  however,  show  so  much  deviation  from  the 
type  of  A.  spinalis  and  so  much  variability  in  the  direction  of  A. 
braconnieri  that  it  may  become  difficult  to  maintain  the  latter  as  a 
distinct  species.  The  characters  which  are  supposed  to  distinguish 
the  two  species  break  down  one  by  one.  A.  braconnieri  was  charac- 
terized as  having  23  to  25  scale  rows  as  against  21  in  the  type  of  A. 
spinalis ,  but  five  additional  specimens  from  Japan  seem  to  indicate 
that  23  is  the  normal  number  in  the  latter.  Furthermore,  in  A.  bra- 
connieri the  suture  between  the  internasals  is  said  to  be  shorter  than 
that  between  the  prefrontals,  while  in  the  type  of  A.  spinalis  these 
sutures  are  described  as  of  equal  length.**  This  is  also  approximately 
the  case  in  our  specimen  from  Kiusiu  (U.S.N.M.  No.  30731),  but 
in  the  specimen  in  the  Science  College  Museum,  in  Tokyo,  also  from 
Kiusiu,  the  interprefrontal  suture  is  much  longer,  the  one  between 
the  hiternasals  being  only  0.3  the  length  of  the  one  between  the  pre- 
frontals. In  the  two  specimens  from  Mount  Fuji  (U.S.N.M.  Nos. 
34046-7)  the  relations  are  0.4  and  0.6.     Finally,  A.  braconnieri  has 

<*  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  II,  1888,  p.  43,  (type-locality,  Hongkong); 

Cat.  Rn.  Brit.  Mus.,  I,  1893,  p.  308,  pi.  xx,  fig.  2;  III,  1896,  p.  612. 
bOphulaps  braconnieriS avvaoe,  Bull.  Soc.  Philom.  Paris,  (7),  1, 1877,  p.  109  (type- 
locality,  eastern  Kiangsi,  China). — Achalinus  braconnieri  Boulenger,  Cat.  Sn. 
Brit.  Mus.,  I,  1893,  p.  309;  III,  1896,  p.  613. 
c  The  ventrals  of  the  type  are  given  as  136,  subcaudals  82,  and  Boulenger  (Cat. 
Snakes  Brit.  Mus.,  Ill,  1896,  p.  612)  in  another  male  specimen  from  Hongkong  counts 
137  ventrals  and  76  caudals.     This  is  greatly  at  variance  with  the  number  of  scutes 
given  by  Doctor  Wall  for  four  Hongkong  specimens,  namely,  150+56,  158+58, 158+61, 
and  154+58,  respectively.     In  view  of  the  apparent  narrow  limits  of  variation  in  this 
series  as  well  as  in  A.  spinalis,  I  am  at  a  loss  how  to  explain  the  above  discrepancy. 

d  Peters  says:  "Die  Praefrontalia  sind  nicht  liinger  als  die  Internasalia."  In  the 
figure  (fig.  la),  however,  the  prefrontal  suture  is  considerably  longer  than  the  inter- 
nasal suture.    Which  is  correct? 
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two  pairs  of  chin-shields,  while  the  type  of  A.  spinalis  has  three. 
But  here,  again,  our  specimen  No.  30731  from  Kiusiu  steps  in  between 
as  having  only  two,  while  the  specimen  in  Tokyo  and  our  two  spec- 
imens from  Fuji  have  three  like  the  type.0  The  slight  difference  in 
the  number  of  ventrals  and  subcaudals  is  completely  bridged  over 
by  the  additional  specimens.  The  coloration,  on  the  other  hand,  is 
the  only  feature  which  thus  Jar  offers  a  character  by  which  to  distin- 
guish the  two  forms.  A.  braconnieri  is  described  by  Boulenger  as 
being  uniform  blackish,  the  ventrals  having  a  narrow  whitish  edge. 
The  Japanese  specimens  all  seem  to  have  the  median  black  dorsal 
line  and  often  a  blackish  longitudinal  median  stripe  on  the  underside 
of  the  tail,  the  latter  being  absent  in  No.  34047  and  very  obscure  in 
No.  30731,  which  also  shows  trace  of  a  dorso-lateral  dusky  line. 

It  may  be  that  an  actual  comparison  of  specimens  from  Japan  and 
China  may  demonstrate  further  differences,6  but  it  is  quite  clear 
that  the  Japanese  species  is  very  closely  allied  to  the  Ichang  speci- 
mens collected  by  Mr.  Pratt  and  described  by  Boulenger. 

Recently  Doctor  Wall c  has  come  to  a  similar  conclusion  as  to  the 
probable  identity  of  the  two  species.  He  examined  three  Japanese 
specimens,  which  all  had  23  scale  rows,  viz,  the  two  specimens  now 
in  the  U.  S.  National  Museum  alluded  to  above  (Nos.  34046,  34047), 
and  a  third  one  from  the  same  locality.  Unfortunately  he  does  not 
mention  the  coloration  nor  the  number  of  chin-shields  in  the  third 
specimen.  It  is  also  impossible  to  make  out  which  of  the  scale  for- 
mulas given  belong  to  the  the  third  Japanese  specimen.** 

Whether,  on  the  other  hand,  the  Ichang  specimens  are  identical 
with  Sauvage's  originals  of  A.  braconnieri  from  eastern  Kiangsi  is 
another  question.  His  description  is  certainly  very  different  from 
Boulenger's.  Thus  he  speaks  of  the  temporals  as  being  numerous;  of 
the  prefrontals  as  small;  his  specimens  have  a  small  lower  postocular, 
and  the  number  of  labials  he  states  to  be  eight;  the  color,  moreover, 
is  a  "brun  ardois6  uniforme.,, 


°  I  may  here  call  attention  to  the  fact  that  in  Boulenger's  figure  of  A.  rufescens  (Cat. 
Sn.  Brit.  Mus.,  I,  1893,  p.  308,  pi.  xx,  fig.  2)  there  is  only  indicated  two  pairs  of  chin- 
shields,  while  the  description  speaks  of  three.  This  figure  also  shows  only  five  supra- 
labials  as  against  six  in  the  description. 

&  It  may  be  well  to  point  out  a  difference  in  the  dental  formula  of  the  genus  and  the 
dentition  as  I  find  it  in  the  specimen  in  the  Science  College  specimen,  Tokyo,  and  in 
our  No.  34046.  In  these  I  count  14-16  maxillary  teeth,  which  are  subequal,  the  first 
three  and  the  last  three  slightly  smaller,  while  Boulenger  for  the  genus  says:  "Max- 
illary teeth  22  to  25,  small,  equal."  Is  this  character  derived  from  Ichang  specimens, 
and  have  we  here  a  possible  difference  in  the  two  forms? 

cProc.  Zool.  Soc.  London,  1903,  p.  88. 

d  I  presume  that  his  scale  formulas  165+44  and  165+48  are  meant  for  our  specimens 
No.  34047  and  34046,  respectively.  Repeated  counts  of  these  specimens  give  163+45 
and  165+49. 
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ACHALINUS  SPINALIS  a  Peters. 

1869.  Achalinus  spinalis  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1869,  p.  436, 
pi.  — ,  fig.  1  (type-locality  unknown). — Boulenger,  Cat.  Sn.  Brit.  Mus., 
I,  p.  309  (Japan?).— Namiye,  Annot.  Zool.  Japon.,  II,  Pt.  1,  1898,  p.  29, 
fig.  (Kiusiu). — Boettqer,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  33 
(Hakone  Mte.).— Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  88,  100  (Mt. 
Fuji). 

y  Description  (figs.  257-259).— Adult  female;  U.S.N.M.  No.  34046; 
Mount  Fuji,  Hondo;  August,  1898;  A.  Owston,  collector.  Rostral 
scarcely  visible  from  above,  wider  than  high,  and  so  much  hollowed 
out  below  that  the  surface  laterally  is  represented  as  a  ridge  only; 
internasals  very  small,  narrow  anteriorly,  the  suture  with  rostral  less 
than  half  that  of  the  latter  with  anterior  nasal;  prefrontals  very  large, 
the  suture  between  them  twice  as  long  as  the  one  between  the  inter- 
nasals, broadly  in  contact  with  supraoculars,  and  With  second  supra- 
labial;  frontal  pentagonal,  straight  anteriorly,  posterior  angle  acute, 

250 


Fioa.  257-259.— Achalinus  spinalis.    2\  X  nat.  size.    257,  top  of  head;   258,  side  of  head;  259, 

UNDERSIDE  OF  HEAD.     No.  30731,  U.S.N.M. 

as  wide  as  long,  shorter  than  distance  from  tip  of  snout,  scarcely  one- 
half  as  long  as  parietals;  supraoculars'very  small,  their  width  less  than 
one-fourth  that  of  the  frontal;  parietals  exceedingly  large,  twice  as 
long  as  distance  of  eye  from  tip  of  snout,  pointed  posteriorly;  nostril 
large,  horizontally  oval  in  the  anterior  of  two  nostrils  which  are  deeply 
hollowed  out;  loreal  longer  than  high,  entering  eye  and  in  contact 
with  prefrontal  and  supraocular  but  not  with  posterior  nasal;  no 
preocular;  eye  very  small,  smaller  than  loreal;  a  crescentic  trace  of 
a  postocular  in  angle  between  two  anterior  temporals;  2  4-2  tempo- 
rals, upper  anterior  smaller  than  the  others,  in  contact  with  supraoc- 
ular; a  large,  elongate  shield  bordering  the  posterior  half  of  the 
parietals;  six  supralabials,  first  exceedingly  small,  sixth  exceedingly 
large,  as  large  as  the  other  five  together,  fourth  and  fifth  entering  eye; 
mental  deeply  hollowed  out,  the  surface  forming  a  V-shaped  ridge; 
3  lower  labials  in  contact  with  anterior  chin-shields,  which  together 

o  Pertaining  to  the  spine  or  backbone,  referring  to  the  black  line  along  the  middle  of 
the  back. 
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form  a  heart-shaped  figure;  3  pairs  of  chin-shields,  posterior  shortest; 
23  rows -of  small,  nonimbricate,  convex  and  keeled  scales  without 
apical  pits,  the  soft  skin  mostly  visible  between  the  scales;  165  ven- 
trals;  anal  entire;  49  undivided  subcaudals.  Color  (in  alcohol)  above 
uniform  "walnut-brown,"  more  rufous  toward  the  middle  of  back, 
with  a  very  distinct  black  longitudinal  stripe  along  the  median  line 
involving  the  median  scale  row  and  the  adjacent  half  of  the  scale  on 
either  side;  underside  paler,  more  cinnamon  colored,  each  scute  with  a 
narrow  light  edge  and  a  darker  submarginal  line;  a  median  dusky 
stripe  on  the  underside  of  the  tail. 

Dimensions. 

mm. 

Total  length 412 

Snout  to  vent 347 

Vent  to  tip  of  tail 65 

The  male  seems  to  have  a  relatively  longer  tail  with  more  subcaudals. 
Thus  the  specimen  in  the  Science  College  Museum,  Tokyo,  measures 
410  mm.  in  total  length,  of  which  the  tail  is  90  mm.  and  contains  61 
subcaudals. 

The  young  is  darker  above  in  stronger  contrast  to  the  underside 
and  seems  to  lack  the  dark  median  stripe  on  the  underside  of  the  tail. 

Variation. — Only  a  few  specimens  are  in  the  museums,  but  these 
show  considerable  variability.  The  six  of  which  the  individual  scale 
formulas  are  recorded,  agree  in  having  6  supralabials;  no  preoculars 
and  no  postoculars  (except  occasionally  a  trace) ;  2  +  2  elongated  tem- 
porals; the  scale  rows  vary  between  21  and  23,  six  being  known  with 
23  and  only  one,  the  type,  with  21;  ventrals  between  146  and  166; 
subcaudals  between  45  and  62 ;  all  have  an  undivided  anal  and  undi- 
vided subcaudals.  The  specimen  described  above  seems  to  be  unusual 
in  having  the  loreal  separated  from  the  posterior  nasal  by  the  pre- 
frontal touching  the  second  supralabial.  The  specimen  figured  (fig. 
259)  is  also  abnormal  in  possessing  only  two  pairs  of  chin-shields.  The 
Tokyo  museum  specimen  shows  a  curious  and  rare  anomaly  in  having 
the  frontal  divided  longitudinally  by  a  suture,  and  it  is  interesting  to 
note  that  one  of  Sauvage's  types  of  his  A.  bmconnieri,  from  China, 
also  has  the  frontal  divided  (though  he  does  not  say  whether  longi- 
tudinally or  transversely) ;  this  specimen  also  has  one  of  the  supraoc- 
ulars divided. 

Habitat. — Under  the  supposition  that  A.  bmconnieri,  which  is 
recorded  from  eastern  Kiangsi  and  from  Ichang,  in  southern  China, 
represents  a  distinct  form,  the  present  species  is  restricted  to  Japan. 

Thus  far  only  ten  specimens  are  known,  seven  of  which  are  from 
definite  localities,  which  throw  some  light  on  the  distribution  of  the 
species.  Of  these  three  are  from  Kiusiu,  viz,  the  two  which  Mr.  N. 
Takachiho  collected  at  Ilikosan,  province  of  Buzen,  near  the  northern 
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extremity  of  the  island,  and  a  fine  specimen  sent  our  museum  by  Rev. 
Cyrus  A.  Clark  from  Miyazaki,  toward  the  southern  end  of  the  same 
island.  The  one  in  Museum  Senckenbergianum  in  Frankfort  on  the 
Main,  which  was  obtained  from  Mr.  B.  Schmacker  in  1889  came  from 
the  Hakone  Mountains  in  Hondo,  and  Doctor  Wall  mentions  three 
specimens  in  Owston's  collection  from  "Mount  Fuji."  Two  of  the 
latter  are  now  in  the  United  States  National  Museum  (Nos.  34046, 
34047). 

List  of  specimens  of  Achalinus  spinalis. 


Museum.  1  No. 


U.S.N.MJ30731 


Do... 34046 


Do...  34047 
Berlin...1.. 


Sex  and 
age. 


Locality. 


When 
collected. 


Young  o. 


Female  * 
Young.. 


Sd.  Coll.  I Male**.. 


Tokyo. 
Takachi- 

ho. 
Owetoru . 


(«) 
(') 


Miyazaki, Hiu-  j.... 
ga,  Klualu.     I 


1896. 


Mount      Fuji,     Aug. 


Hondo. 

do.... 

Japan? 


.do. 


Hikosan,     Bu- 

zen,  Kiusiu. 

do 


Mount       Fuji, 
Hondo. 


1895. 
June  — 


By  whom  col- 
lected or  from 
whom  re- 
ceived. 
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o  Figs.  257-259. 

»  Description,  p.  297. 


*  Type;  Peters,  p.  436. 
d  Frontal  divided. 


<  Namiye,  p.  29. 
/  Wall,  p.  88. 


Subfamily  homatl,o:psi:n-je:. 


The  snakes  of  this  group  are  apparently  closely  allied  to  the  Natri- 
cine  snakes,  differing  chiefly  in  the  presence  of  grooved  fangs  at  the 
posterior  end  of  the  maxillary.  They  are  even  more  thoroughly 
aquatic,  having  the  nostrils  on  the  upper  surface  of  the  snout  and 
provided  with  valves  by  means  of  which  they  can  be  closed.  The 
head  is  usually  small  and  thick,  scarcely  distinct  from  neck,  and  the 
eyes  are  small  mostly  with  a  vertically  elliptic  pupil;  very  often  there 
is  only  a  single  internasal  shield. 

The  Homalopsine  snakes  are  confined  to  southeastern  Asia, 
including  India,  the  Malay  Archipelago,  Philippines,  and  southern 
China,  New  Guinea,  and  northern  Australia.  Two  genera  occur 
within  our  limits,  inasmuch  as  two  species  of  the  genus  Enhydris  and 
one  of  Hurria  have  been  recorded  from  Formosa. 

The  two  genera  may  be  distinguished  as  follows: 

a1  scales  smooth 1.  Enhydris,  p.  300. 

a2  scales  keeled 2.  Hurria,  p.  304. 
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Genus   ENHYDRIS"    LatreilJe. 

1802.  Enhydris  Latreille,  Hist.  Nat.  Rept.,  IV,  p.  200  (type,  E.  cxrulea=Hydrus 

enhydris  Schneider)  (not  of  Merrem  1820). 
1830.  Bypsirhina  Wagler,  Syst.  Amphib.,  p.  169  (type,  H.  aer). 

1842.  Ferania  Gray,  Zool.  Miscell.,  p.  67  (type,  H.  sieboldii). 

1843.  Ilypziscopus  Fitzinoer,  Syst.  Rept.,  p.  25  (type,  77.  plumbed). 
1843.  Pythomorphu8  Fitzinger,  Syst.  Rept.,  p.  25  (type,  H.  sieboldii). 

1853.  Eurostus  Dumeril,  Prodrom.  Class.  Ophid.,  p.  102  (type,  E.  dussnmirrii). 
1853.    Trigonurus  Dumeril,  Prodrom.  Class.  Ophid.,  p.  103  (type,  //.  sieboldii). 

The  authors  who  employ  the  generic  name,  "  Enhydris  y  Merrem, 
1820/'  for  two  of  the  Hydrid  snakes  which  should  correctly  stand  as 
Lapemis,  seem  to  have  overlooked  entirely  the  fact  that  Latreille, 
as  early  as  1802,  established  the  genus  EnJiydris  for  an  entirely  dif- 
ferent set  of  snakes,  embracing  all  Schneiders  species  of  Hydrus, 
from  H.  ca8pius  on.  This  name,  which  can  not  be  discarded,  as  it 
is  not  a  synonym  of  any  name  previously  given,  must  have  for  type 
one  of  the  six  species  enumerated  by  Latreille,  and  as  neither  he 
nor  any  of  his  successors  have  designated  a  type  for  the  name,  we 
are  obliged  to  resort  to  the  method  of  elimination.  The  last  species 
mentioned  by  Latreille,  Enhydris  dorsalis,  is  of  dubious  application. 
The  third,  Enhydris  rynchops,  is  the  type  of  Daudin's  Hurria  (1803), 
Goldfusz'  Strephon  (1820),  and  Cuvier's  Cerberus  (1829),  while  three 
other  species,  viz,  E.  caspius,  piscator,  and  palustris  belong  to  the 
genus  Natrix  (Tropidonotus).  A  single  species  is  thus  left  as  type, 
viz,  Enhydris  cxrulea,  which  is  Schneider's  Hydrus  enhydris.  This 
species,  or  rather  a  synonym  of  this  species,  was  afterwards  (1830) 
made  the  type  of  Hypsirhinaf  and  there  can  be  no  doubt  but  that 
the  latter  name  will  have  to  give  way  to  Enhydris  Latreille.  The 
same  result  is  obtained  by  those  who  would  fix  the  type  by  employ- 
ing the  "  principle  of  tautonymy." 

Two  species  have  been  recorded  as  occurring  in  Formosa  and  for 
that  reason  are  here  included.  They  may  be  distinguished  as  fol- 
lows: 

a1  Scales  in  19  rows;  supralabials  8;  ventrals  less  than  150 E.  plumbea,  p.  300. 

a2  Scales  in  21  rows;  supralabials  7;  ventrals  more  than  150 E.  bennettii,  p.  302. 

ENHYDRIS  PLUMBEAb  (Boie). 

1827.  Homalopsis  plumbca  Boie,  Isis,  1827,  p.  550  (type-locality,  Java). — 
Hypsirhina  plumbea  Gray,  Zool.  Misc.,  1842,  p.  66. — Guenther,  Rept. 
Brit.  India,  1864,  p.  280  (Java  to  Formosa).— Jan,  Icon.  Ophid.,  livr.  30, 
1868,  pi.  v,  figs.  2-3  (Java).— Boettger,  Offenbach.  Ver.  Naturk.  24-25 
Ber.,  1885,  pp.  123,  151  (China);  Ber.  Senckenbcrg.  Naturf.  Ges.,  1894. 
p.  134  (Hainan).— Boulexoer,  ('at.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  5 
(Formosa;    China;    Siam;   Malay  Peninsula;   Java). — Wall,  Proc.  Z<*>1. 


a  From  f'vvSplz,  a  water  snake. 
^  Signifying  lead-colored. 
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Soc.  London,  1903,  p.  94  (Hongkong). — Enhydris  plumbea  Stejneger, 
Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  222  (Taipa,  Formosa). 
1834.  Hypsirhina  hardwickii  Gray,  111.  Ind.  Zool.,  II  (pi.  lxxxvii,  fig.  1)  (type- 
locality,  Pinang;  type  in  Brit.  Mus.). 

Description. — Advltfemale;  Science  College  Museum,  Tokyo,  No.  11a; 
Taipa,  Formosa;  November,  1897;  T.Tada,  collector  (figs.  260-262). 
Rostral  much  broader  than  high,  just  visible  from  above;  internasal 
single,  twice  as  wide  as  long,  separated  widely  from  rostral  by  nasals, 
separated  from  loreal;  prefrontals  broader  than  long,  broadly  in  con- 
tact with  supraocular;  frontal  longer  than  its  distance  from  tip  of 
snout,  equaling  interparietal  suture,  nearly  straight  anteriorly,  sides 
parallel,  twice  as  wide  as  supraocular  at  center  of  eye;  parietals  as 
long  as  their  distance  from  rostral,  rather  narrow  posteriorly;  nostrils 
small,  round,  on  upper  surface  of  snout,  in  the  posterior  margin  of  the 
anterior  nostrils  which  are  broadly  in  contact  behind  the  rostral;  pos- 
terior nasal   less  than  half  the  size  of  the   anterior,  smaller  than 

260  262 


Figs.  260-262.— Enhydris  plumbea.    2  x  nat.  size.    260,  top  of  head;  261,  side  of  head;  262,  under- 
side of  head.    No.  11a,  Sci.  Coll.  Tokyo. 

loreal,  which  is  slightly  longer  than  high;  eye  small,  its  diameter  less 
than  its  distance  from  edge  of  lip;  one  preocular,  not  in  contact  with 
frontal;  two  postoculars;  temporals  1+2;  8  supralabials,  increasing 
in  height  backward  to  the  seventh,  which  is  largest,  and  much  higher 
than  eight,  first  in  contact  with  loreal,  separating  posterior  nasal  from 
second  supralabial,  fourth  and  fifth  entering  eye;  five  lower  labials  in 
contact  with  anterior  chin-shields;  posterior  chin-shields  slightly 
shorter  than  anterior,  separated  from  each  other  by  two  scales;  19 
rows  of  smooth  scales  without  apical  pits ;  130ventrals;  anal  divided; 
31  pairs  of  subcaudals.  .  Color  (in  alcohol)  above  uniform  slate  gray; 
labials  and  two  outer  scale  rows  whitish  with  gray  edges;  underside 
whitish,  each  scute  with  lateral  edge  and  base  narrowly  margined 
with  dark  gray  and  with  a  median  basal  spot  of  the  same  color;  on 
anal  shield  and  the  underside  of  the  tail  a  sharply  defined  median 
line  of  dark  gray. 
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Dimensions. 

mm. 

Total  length 430 

Snout  to  vent 382 

Vent  to  tip  of  tail 48 

Variation. — Few  deviations  from  the  specimens  described  above 
are  recorded.  In  the  other  specimen  from  the  same  locality  the  pos- 
terior nasal  is  in  contact  with  second  supralabial.  Sometimes  only 
the  fourth  supralabial  enters  the  eye.  The  number  of  ventrals  varies 
between  120  and  134,  subcaudals  between  29  and  46.  Coloration  is  also 
rather  constant;  a  median  dorsal  series  of  small  black  spots  may  be 
present  and  the  whole  underside  may  be  unspotted. 

Habitat. — Originally  described  from  the  Malay  Archipelago  this 
species  has  since  been  found  on  the  opposite  mainland  from  Burma  to 
southern  China.  It  occurs  in  Formosa,  there  being  two  specimens  in 
British  Museum  collected  by  R.  Swinhoe,  and  two  specimens  were 
collected  by  Tsunasuke  Tada  in  1897  at  Taipa. 

List  of  specimens  of  Enhydris  plumbea. 


■ 

3D 

> 

© 

"3 

.3 

at 

Museum. 

No. 

a* 

Locality. 

When 
collected. 

By  whom  col- 
lected. 

00 

13 

1 

< 

3 
GO 

S 

3 

8 

2 

8. 

I 

c 

2 

1897. 

i 

i 

U.S.N.M.. 

36513 

Male  a 

Taipa,  Formosa.. 

Nov.—, 

T.  Tada  . . . 

19 

125 

2 



1,2 

1+2       8 

Sci.    Coll. 

I 

Tokyo.. 

lla 

Female*. 

do 

....do... 

do 

19 

130 

2 

31 

1,2 

1+2       8 

Brit.  Mus. 

(a) 
(b) 

Male  c  . . . 
Female  <\ 

Formosa 

R.  Swinhoe . . 
do 

19 
19 

128 
129 

2 
2 

40 
33 

1 

Do.  .. 

do 
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1                 1 
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a  Sci.  Coll.  Tokyo,  no.  116.  &  Description,  p.  301;  figs.  260-262.  c  Boulenger,  Cat.,  Ill,  p.  5. 

ENHYDRIS  BENNETTIIa  (Gray). 

1842.  Hypsirhina  bennettii  Gray,  Zool.  Miscell.,  p.  67  (type-locality,  China;  type 
in  Brit.  Mus.;  Bennett,  collector). — Guenthbr,  Rept.  Brit.  India,  1864, 
p.  283  (China).— W.  L.  Sclater,  List  Sn.  Ind.  Mus.,  1891,  p.  55 (Formosa). 

1885.  Hypsirhina  bennetti  Boettger,  Offenbach.  Ver.  Naturk.  24  and  25  Ber.,  p. 
151  (China);  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  134  (Hainan);  Rat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  88  (Hainan;  Herz,  collector).— Bou- 
lenger, Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  8  (China). 

1854.  Hypsirhina  maculata  Dumeril  and  Bibron,  Erp6t.  Gen.,  VII,  Pt.  2,  p.  950 
(type-locality,  China;  type  in  Paris  Mus.;  Eydoux,  collector). 

1868.  Hypsirhina  enhydris  var.  maculata  Jan,  Icon.  Ophid.,  livr.  30,  pi.  iv,  fig.  1. 

No  specimen  from  Formosa  being  accessible  to  me,  I  describe  one 
which  probably  hails  from  the  mainland  opposite. 

Description.— Male;  U.S.N.M.  No.  22128;  Hongkong,  China?;  Dale 
and  Jouy,   collectors   (figs.   263-265).     Rostral   somewhat   broader 

«  Named  after  G.  Bennett,  esq.,  who  collected  the  type. 
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than  high,  visible  from  above;  internasal  single,  widely  separated 
from  rostral  by  nasals,  small,  not  much  broader  than  long,  widely 
separated  from  loreal;  prefrontals  smaller  than  nasals,  in  contact 
with  them  and  with  supraoculars;  frontal  somewhat  shorter  than 
its  distance  from  tip  of  snout,  nearly  twice  as  wide  as  supraoculars 
at  center  of  eye;  parietals  rather  broad,  the  lateral  outline  irreg- 
ular and  showing  evidence  of  fusion  with  adjacent  scales;  nostrils 
semilunar,  on  top  of  snout,  in  a  large  nasal  which  on  the  left  side  is 
semidivided  by  a  suture  from  nostril  to  first  labial;  nasals  broadly  in 
contact  with  each  other  behind  rostral  with  prefrontals  and  first 
supralabials;  loreal  trapezoid,  longer  than  high,  in  contact  with  first 
three  supralabials;  one  preocular,  not  in  contact  with  frontal;  eye 
small,  its  diameter  less  than  distance  from  edge  of  lip;  two  postocu- 
lars;  1+2  temporals;  8  supralabials,  increasing  in  height  backward 
to  the  sixth,  which  is  highest,  first  in  contact  with  loreal,  thus  exclud- 


264 


Figs.  263-265.— Enhtdris  bennettu.    2  X  nat.  size.    263,  top  of  head;  264,  side  of  head;  265, 

UNDERSIDE  OF  HEAD.      NO.  22128,  U.S.N.M. 

ing  nasal  from  second,  fourth  entering  eye;  three  lower  labials  in 
contact  with  anterior  chin-shields,  which  are  followed  by  two  pairs  of 
smaller  chinshields,  both  separated  by  scales;  21  rows  of  smooth 
scales  without  pits;  164  ventrals;  anal  divided;  64  subcaudals.  Color 
(in  alcohol)  above  drab  gray,  with  two  series  of  irregular  dark  brownish 
gray  dorsal  spots,  which  anteriorly  unite  into  short  crossbars  and  on 
the  neck  to  a  median  longitudinal  dark  band ;  outer  four  scale  rows 
white,  the  first  and  fourth  having  their  lower  and  upper  edge  respect- 
ively margined  with  dark  gray,  forming  an  upper  and  lower  dark 
indented  edge  to  the  lateral  white  band ;  labials  and  whole  underside 
whitish,  each  scale  and  scute  edged  with  dark  gray,  the  ventrals 
with  a  median  series  of  dark  spots  formed  by  a  projection  of  the 
dark  basal  edge,  and  a  similar  arrangement  on  the  subcaudals,  caus- 
ing a  zigzag  longitudinal  dark  band  on  the  median  line  of  the  under- 
side of  the  tail. 
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Dimensions. 

mm. 

Total  length „ 377 

Snout  to  vent 314 

Vent  to  tip  of  tail 63 

Variation. — In  the  few  specimens  of  this  species  recorded  the  num- 
ber of  ventrals  varies  between  158  and  164,  subcaudals  between  47 
and  54. 

Habitat — Apparently  restricted  to  China.  The  authority  for  the 
the  occurrence  of  this  species  in  Formosa  is  a  specimen  in  the  Indian 
Museum  (No.  12693)  recorded  by  Mr.  W.  L.  Sclater  (Z.  c).  It  was 
received  from  the  Hongkong  Museum  in  exchange. 

List  of  specimens  of  Enhydris  bennettii. 
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Dale  and  Jouy 

21 
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-2 

54 

1,2 

1+2        S 

«  Description,  p.  302;  figs.  263-265. 

Genus  HURRIA"  Daudin. 

1803.  Hurria  Daudin,  Bull.  Soc.  Philom.  Paris,  III,  no.  72,  March,  1803,  p.  187 

(type,  Hydrus  rynchops). 
1813.  Euria  Fischer,  Zoognosia,  3  ed.,  I,  p.  65  (emendation). 
1815.  Hurrianus  Rafinesque,  Anal.  Nat.,  p.  77  (emendation). 
1820.  Strephon  Goldfusz,  Handb.  Zool.,  II,  p.  151  (substitute  for  Hurria). 
1829.  Cerberus  Cuvier,  Regne  Anim.,  2  ed.,  II,  p.  81  (type,  Cohiber  cerberus). 
1839.  Cerebus  Swainson,  Classif.  Fish.  Amph.  Rept.,  II  (Lardner's  Cab.  Encycl.), 

p.  366  (lapsus). 

The  name  Cerberus,  by  which  this  genus  is  generally  known,  must 
give  waf  to  Hurria  of  Daudin,  1803,  the  exclusive  type  of  which  is 
Russeirs,  Indian  Serpents,  pi.  xl,  which  Doctor  Boulenger  identifies 
as  //.  rynchops. 

HURRIA  RYNCHOPS  6  (Schneider). 

1799.  Hydrus  rynchops  Schneider,  Hist.  Amphib.,  I,  p.  246  (based  on  Russell, 
Ind.  Serp.,  I,  pi.  xvn;  type-locality,  Ganjam). 

1801.  Elaps  boaeformis  Schneider,  Hist.  Amphib.,  II,  p.  301  (type-locality  not 

given;  type  in  Mus.  Univers.  Halle). 

1802.  Hydrus  cinereus  Shaw, Gen.  Zool. ,  III, Pt. 2,  p.  567  (based  on  Russell,  pi. xvn). 

1803.  Hurria  schneideriana  Daudin,  Hist.  Nat.  Rept.,  V,  p.  281  (substitute  name 

for  Elaps  boaeformis  Schneider). 
1803.  Hurria  bilineata  Daudin,  Hist.  Nat.  Rept.,  V,  p.  284  (based  on  Russell,  Ind. 
Serp.,  II,  pi.  xl;  type-locality,  Hyderabad). 


a  From  the  Indian  name  Hurriah,  by  which  Russell  designated  the  snake  which 
Daudin  named  Hurria  bilineata. 
b  From  Rynchops,  better  rhynchops,  from  pvyxos,  snout,  and  a5^,  eye,  or  face. 
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1803.  Coluber  cerberus  Daudin,  Hist.  Nat.  Rept.,  VII,  p.  167  (based  on  Russell, 
pi.  xvn). 

1820.  Python  elapiformis  Mkbrem,  Tent.  SyBt.  Amph.,  p.  89  (substitute  for  Elaps 
boaeformis  Schneider). 

1820.  Python  rhynchops  Merrem,  Tent.  SyBt.  Amph.,  p.  90  (emendation)  i — 
Cerberus  rhynchops  Guenther,  Rept.  Brit.  India,  1864,  p.  279  (East  Ind. 
archipelago,  Ceylon,  India,  Malay  peninsula,  Siam). — Boulenoer,  Cat. 
Snakes  Brit.  Mus.,  Ill,  1896,  p.  16  (India,  Malay  peninsula  and  archi- 
pelago, Philippines,  Pelew  Islands). 

1826.  Homalopsis  molurus  Boie,  Isis,  1826,  p.  213  (type-locality,  Moluccas). 

1837.  Homalopsis  schneideri  Schlegbl,  Phys.  Serp.,  I.,  p.  171  (Pondichery,  Bengal, 
Java,  Timor,  Amboina,  New  Guinea);  II,  p.  341  (schneiderii).' 

1837.  Coluber  obtusatus  Reinwardt,  in  Schlegel,  Phys.  Serp.,  II,  p.  341. 

1837.  Cerberus  russelii  Cuvier,  in  Schlegel,  Phys.  Serp.,  II,  p.  342,  footnote 
(Pondichery). 

1849.  Cerberus  acutus  Gray,  Cat.  Snakes  Brit.  Mus.,  p.  65  (type-locality,  Borneo; 
type  in  Brit.  Mus.). 

1849.  Cerberus  unicolor  Gray,  Cat.  Snakes  Brit.  Mus.,  p.  65  (type-locality,  Philip- 
pines; type  in  Brit.  Mus.;  Cuming,  collector). 

Description. — AduU  male;  Christiania  University  Zoological  Museum, 
No.  830;  Formosa;  Na vara  collector,  1894.  Rostral  pentagonal;  the 
large  semidivided  nasals  broadly  in  contact  with  each  other  behind 
the  rostral;  nostrils  on  upper  side  of  snout;  internasals  small,  trian- 
gular, separated  widely  from  rostral,  in  contact  with  loreal;  prefron- 
tals smaller  than  nasals,  in  contact  with  internasals,  loreal,  prefrontal, 
supraocular,  and  frontal;  frontal  irregularly  divided  into  four  smaller 
scales;  parietals  broken  up  into  small  scales;  supraoculars  narrow; 
loreal  lozenge-shaped;  one  high  preocular;  two  suboculars  separating 
eye  from  labials;  one  postocular;  temporals  2  4-3,  second  row  keeled; 
supralabials  10  on  one  side,  9  on  the  other,  very  high  and  narrow, 
the  last  three  divided  horizontally;  11  inferior  labials,  4  in  contact 
with  anterior  chin-shields;  two  pairs  of  chin-shields,  the  posterior 
nearly  entirely  lateral  to  the  anterior;  25  scale  rows,  all  keeled, 
except  outer  row;  145  ventrals;  anal  double;  caudals,  63  pairs. 
Color  (in  alcohol)  above  ash  gray  with  narrow  blackish  crossbands 
which  do  not  reach  the  ventrals,  about  25  between  head  and  anus; 
a  narrow  blackish  band  from  nostril,  through  eye,  obliquely  back- 
ward on  the  side  of  the  neck;  underside,  including  posterior  supra- 
labials and  the  three  or  four  lower  rows  of  scales  whitish  with  numer- 
ous large  blackish  spots  on  the  sides  connected  with  the  correspond- 
ing spot  by  irregular  dark  gray  blotches  across  the  ventrals;  lower 
labials  with  a  few  small  dusky  spots. 

Dimensions. 

mm. 

Total  length 570 

Snout  to  vent 447 

Vent  to  tip  of  tail 123 

26485— No.  58—07 20 
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Variation. — The  head  scales  of  this  species  are  subject  to  great 
variation.  The  frontal  shield  may  be  intact  or  broken  up;  eye  may 
be  surrounded  by  from  four  to  six  shields;  internasals  may  be  united, 
etc.  The  scale  rows  vary  between  23  and  27,  ventrals  between  132 
and  160,  and  subcaudals  between  49-72. 

Habited. — This  species  lives  in  rivers  and  along  the  seacoasts  of 
India  east  to  Indo-China  and  the  Philippines,  and  south  to  Ceylon 
and  throughout  the  Malay  countries  and  archipelago  to  Borneo, 
Celebes,  Ceram,  etc. 

Its  right  to  a  place  in  this  work  is  based  upon  a  specimen  collected 
in  Formosa  by  Mr.  N  a  vara,  and  now  in  the  zoological  museum  of  the 
University  of  Christiania. 

List  of  specimens  of  Hurria  rynchops. 
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a  Description,  p.  305. 
Subfamily  COItONET^LITsT^TC. 

The  coronelline  snakes  embrace  a  great  variety  of  forms  of  arbo- 
real or  terrestrial  habits,  and  consequently  of  the  most  different 
physiognomy.  Having  no  grooved  fangs  of  any  description,  they 
are  of  course  nonpoisonous,  although  a  few,  like  the  Dinodon,  with 
their  vertical  pupil,  to  some  extent  resemble  various  poisonous  forms. 
But  apart  from  the  absence  of  grooves  on  the  posterior  maxillary 
teeth  there  seems  to  be  no  character  by  which  they  can  be  distin- 
guished from  the  next  subfamily. 

Most  of  our  snakes  belong  to  this  group,  the  genera  of  which  may 
be  identified  by  the  following: 

KEY   TO  THE   GENERA   OF  CORONELLINE   SNAKES   KNOWN  FROM  JAPAN   AND   ADJACENT 

TERRITORY. 

a1  Scale  rows  round  body  in  even  numbers Zaocys,  p.  352. 

a2  Scale  rows  round  body  in  uneven  numbers. 

bx  Anterior  temporals  present,  separating  parietals  from  supralahials. 
o1  Median  maxillary  teeth  differentiated  from  the  others  by  intervals;  pupil  ver- 
tically elliptic Dinodon,  p.  356. 

c2  Median  maxillary  teeth  not  differentiated  from  the  others;  pupil  round. 
dl  Scales  with  apical  pits;  head  distinct  from  neck. 

el  More  than  one  loreal Ptyas,  p.  345. 

e2  One  loreal  only. 
P  Maxillary  teeth  increasing  in  size  posteriorly;  tail  more  than  one-fourth 

of  total  length Zamenis,  p.  349. 

P  Maxillary  teeth  subequal;  tail  less  than  one-fourth  of  total  length. 

Elaphe,  p.  307. 
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<P  Scales  without  pits;  head  not,  or  scarcely,  distinct  from  neck. 
«*  Maxillary  teeth  posteriorly  strongly  enlarged;  portion  of  rostral  visible 

from  above  as  great  as  its  distance  from  frontal Holarchus,  p.  353. 

e3  Maxillary  teeth  equal;  portion  of  rostral  visible  from  above  less  than  its 

distance  from  frontal Liopeltis,  p.  337. 

P  No  anterior  temporal,  parietal  being  in  contact  with  supralabials 

Calamaria,  p.  375. 

Genus  ELAPHE«  Fitzinger. 

1826.  Coluber  Bora,  Isis,  1826,  p.  209  (type,  C.  flavescens;  not  of  Linnaeus). 

1833.  Elaphe  Fitzinger,     in  Wagler's   Descr.  et  Icon.  Amphib.,  Ill,  text  to 

pi.  xx vh  (type,  E.  parreysii). 

1834.  Callopeltis  Fitzinger,  in  Bonaparte's  Iconogr.  Fauna  Ital.,  fasc.  VII  (type, 

C.  leopardina). 
1840.  Elaphis  Bonaparte,  Mem.  Accad.  Sci.  Torino  (2),  II,  Sci.  Fis.  Mat.,  p.  402 

(emendation). 
1843.  Pantherophis  Fitzinger,  Syst.  Rept.,  p.  25  (type.  Coluber  guttatus). 
1843.  Calopeltis  Fitzinger,  Syst.  Rept.,  p.  26  (emendation). 
1853.  Scotophis  Baird  and  Girard,  Cat.  N.  Am.  Rept.,  I,  Serp.,  p.  73  (type, 

Coluber  alleghaniensis). 
1860.  Leptopkidium  Hallowell,   Proc.   Phila.   Acad.,  1860,   p.   497  (type,   L. 

dor  sale). 
1860.  Proterodon  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  498  (type,  P.  tessel- 

latus). 
1862.  Natrix  Cope,  Proc.  Phila.  Acad.,  1862,  p.  338  (type,  Coluber  flavescens;  not 

of  Laurenti). 
1864.  Phyllopkis  Guenther,  Rept.  Brit.  India,  p.  295  (type,  P.  carinata). 

The  above  synonymy  refers  chiefly  to  such  names  as  have  been 
employed  in  connection  with  species  treated  of  in  this  work. 

The  generic  name  Coluber  is  commonly  applied  to  this  genus,  but 
as  will  be  shown  under  that  heading  further  on,  without  strict  observ- 
ance of  the  rules  of  zoological  nomenclature,  inasmuch  as  the 
authors  who  have  specifically  selected  types  for  a  restricted  genus 
Coluber  have  invariably  selected  species  unknown  to  Linnaeus  at  the 
time  he  instituted  the  genus.  The  first  one  to  mention  a  specific 
type  was  Fleming,  in  1822,  but  he  selected  a  Python  unknown  to 
Linnaeus.  The  next  one  was  Boie, b  who  again  selected  a  post-Lin- 
nsean  species,  namely,  Scopoli's  C.  flavescens. 


«  This  name  is  apparently  a  blunder  for  Elaphis.  The  latter  is  generally  considered 
as  derived  from  eXa&o%y  a  deer,  referring  either  to  the  coloring  of  the  snake,  or  to  its 
swiftness.  Aldrovandi,  who  seems  to  be  the  source  whence  the  modern  authors 
received  the  name,  apparently  considered  it  as  of  the  same  origin  as  Elaps  and  Elops. 
See  Aldrovandi  Serpentum  et  Draconum  Historia,  Chapter  XV,  "De  Elaphe,  sive 
Elape  aut  Elope." 

b  Isis,  1826,  p.  209,  and  1827,  p.  518. 
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KEY  TO  JAPANESE,  KOREAN,  AND   FORMOBAN   SPECIES   OP   ELAPHE. 

a1  Scale  rows  19 E.  quadrivirgata,  p.  327. 

a2  More  than  19  scale  rows. 
bl  Scale  rows  21. 

c1  Lees  than  195  ventrals E.  rtifodorsata,  p.  310. 

c2  More  than  195  ventrals E.  con&picillata,  p.  334. 

b2  More  than  21  scale  rows, 
c !  One  or  two  outer  scale  rows  smooth,  the  others  strongly  keeled. 

E.  carinata,  p.  308. 
c2  More  than  two  rows  of  scales  smooth. 
<P  More  than  85  pairs  of  subcaudals. 
el  Underside  of  tail  black  with  a  very  distinct  whitish  band  along  the  median 
suture  between  the  subcaudals. 
/l  Scale  rows,  23-25;  ventrals,  229-258;  subcaudals,  90-111  pairs. 

E.  tseniurus,  p.  319. 
P  Scale  rows,  25-27;  ventrals,  251-260;  subcaudals,  104-124  pairs. 

E.  schmackeri,  p.  322. 

e2  Underside  of  tail  not  longitudinally  striped E.  climacophora,  p.  324. 

d2  Less  than  85  pairs  of  subcaudals. 
el  Eleven  to  thirteen  median  scale  rows  distinctly  keeled;  parietal  suture  not 
longer  than  distance  of  frontal  from  rostral;  postocular  dark  stripe  crosses 
commissure  in  front  of  angle  of  jaw;  color  uniform  or  with  wide  dark 

spots  and  light  cross  bands E.  schrenckii,  p.  313. 

e2  Scales  smooth  with  only  faint  traces  of  keels  on  the  median  ones;  parietal 
suture  longer  than  distance  of  frontal  from  nostra!;  postocular  dark  band 
reaches  commissure  at  angle  of  mouth;  color  light  with  numerous  narrow 
blackish  cross  bands E.  dione,  p.  315. 

ELAPHE  CARINATA*  (Guenthcr). 

1858.  Elaphis  sauromales  Guentheb,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  93  (Ningpo, 

China)  (not  of  Pallas);  Rept.  Brit.  India,  1864,  p.  241  (part:  Ningpo)t  pi. 

xxi,  fig.  e. 
1864.  Phyllophu  carinata  Guenther,  Rept.  Brit.  India,  p.  295,  pi.  xxi,  fig.  b  (type- 
locality,  China;  type  in  Brit.  Mus.);  Ann.  Mag.  Nat.  Hist.  (6),  1, 1888,  p. 

170  (Kiuki&ng). —Elaphe carinata  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII, 

Pt.  3,  1898,  p.  221  (Formosa). 
1891.  Coluber  phyllophis  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  VII,  May,  1891,  p. 

280  (type-locality,  Kiukiang,  China;  types  in  Brit.  Mus.;  Pratt,  collector!; 

Cat.  Sn.  Brit.  Mus.,  II,  1894,  p.  55  (Kiukiang;  Ningpo);  Proc.  in  Zool.  Soc. 

London,  1899,  p.  165  (Kuatun,  Prov.  Fokien). — Guenther,  Ann.  Mus. 

Zool.  St.  Petersbourg,  I,  1896,  p.  205  (Prov.  Szechuen).— Wall,  Proc. 

Zool.  Soc.  London,  1903,  p.  92  (China). — Werner,  Abh.  Bayer.  Akad. 

W7iss.  (Muenich),  II  Klasse,  XII,  Pt.  2,  1904,  p.  356  (Ningpo  Mts.  near 

Shanghai). 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No. 
5;  Taipa,  Formosa;  December,  1897;  T.  Tada,  collector  (figs. 
266-268).  Rostral  about  one-third  wider  than  high,  largely  visible 
from  above;  internasals  longer  than  broad,  nearly  as  long  as  pre- 
frontals, the  latter  broadly  in  contact  with  supraocular;  frontal  con- 
siderably longer  than  wide,  longer  than  its  distance  from  rostral,  but 

a  Signifying  keeled ;  with  reference  to  the  strong  development  of  the  keels  of  the  scales. 
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shorter  than  parietals,  the  sides  strongly  convergent  backward,  the 
width  at  the  posterior  lateral  angle  being  less  than  width  of  supra- 
ocular; nostril  large,  between  two  nasals,  the  posterior  of  which  is  less 
than  half  as  wide  as  the  anterior;  loreal  much  wider  than  high;  one 
preocular,  not  in  contact  with  frontal;  a  subpreocular;  eye  large,  its 
diameter  equaling  half  its  distance  from  tip  of  snout;  two  postocu- 
lars;  temporals  2  +  3;  eight  supralabials,  seventh  largest,  fourth  and 
fifth  entering  eye;  five  lower  labials  in  contact  with  anterior  chin- 
shields,  which  are  slightly  longer  than  posterior;  23  rows  of  scales 
all  strongly  keeled  except  outer  two  rows;  214  ventrals,  angularly 
bent  laterally;  anal  divided;  97  pairs  of  subcaudals.  Color  (in  alco- 
hol) olive  clay  color,  pale  underneath;  back  with  blackish  ill-defined 
cross  markings  the  black  color  only  involving  the  edge  of  the  scales 


266 


267 


Figs.  266-266.— Elaphe  carinata.    ]  x  nat.  size.    266,  top  of  head;  267,  side  cf  iilad;  268,  under- 
side of  head.    No.  5,  Sci.  Coll.  Tokyo. 

and  the  skin  between ;  a  longitudinal  blackish  band  on  ventrals  near 
the  lateral  angle  and  frequently  interrupted;  each  ventral  with  the 
posterior  edge  irregularly  marked  with  black;  subcaudals  narrowly 
edged  with  black  so  as  to  form  a  black  median  line ;  all  the  upper  and 
lateral  cephalic  sutures  marked  with  black. 

Dimensions. 

mm. 

Total  length 1, 455 

Snout  to  vent 1, 155 

Vent  to  tip  of  tail 300 

Tip  of  snout  to  posterior  end  of  parietals 34 

The  young  (U.S.N.M.  No.  36508)  are  much  paler  and  underneath 
uniform  white;  back  with  a  few  scattered  black  dots  which,  on  the 
anterior  half  of  the  body,  form  short  and  narrow  cross  lines;  on  pos- 
terior half  an  obscure,  pale  brown  longitudinal  line  on  each  side; 
upturned  ends  of  ventrals  with  small  black  dots,  forming  an  irregular 
longitudinal  series;  upper  and  lower  labials  with  dark  brown  sutures. 

Variation. — The  commonest  variation  is  apparently  in  the  number 
of  temporals,  the  extremes  recorded  (for  Chinese  specimens)  being  1  +  2 
and  3  +  3.     The  scale  rows  are  almost  always  23,  but  Wall  mentions 
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a  Chinese  specimen  with  21.  Ventrals  vary  from  208  to  221  and  cau- 
dals  from  80  to  97.  According  to  Boulenger  an  undivided  anal  and 
nine  supralabials  are  rare  features.  Four  lower  labials  in  contact 
with  anterior  chin-shields  as  often  as  five.  The  above  figures  are 
derived  from  17  specimens,  of  which  only  three  are  from  Formosa. 

This  snake  evidently  grows  to  a  great  size,  as  Doctor  Wall  has 
recorded  a  specimen  measuring  8  feet  1  inch  (2.44  meters.). 

Habitat. — Peculiar  to  China,  where  it  has  been  obtained  from  near 
Shanghai,  in  the  north,  to  Kuatun  in  Fokien  in  the  south,  and  as  far 
west  as  Lung-ngan-fu  in  the  western  part  of  the  province  of  Sze- 
chuen. 

In  Formosa  three  specimens  were  collected  by  Mr.  Tada  in  1897, 
and  a  fourth  specimen  is  in  the  zoological  museum  in  Christiania,  col- 
lected by  Mr.  Navara  in  1894. 

List  of  specimens  of  Elaphe  carinata. 


Museum. 


No. 


U.S.N.M....J  3CV508 
Sci.   Coll.  10 

Tokyo. 
Do '         5 


Sex  and 
age. 


Young  a 
....do... 

Male  b . . 


Locality. 


Formosa 

do 

Taipa,  Formosa... 


When 
collected. 


1807. 
Sept.  29 
Sept.  — 

Dec.   — 


By  whom 
collected. 


T.  Tada. 
....do... 


.do.. 


23 


214 


•3  ;1  >i 

I  1-3    fi 

3  -2  i  o 

g  I  g  I  a 

£  j  c     E 

CQ  I   QQ        h 


93  8    2-3 

90  j  8     2-3 

I        j 

97  '  8     2-3 


a  P.  309.  b  Description,  p.  308;  figs.  205-268. 

ELAPHE  RUFODORSATAo  (Cantor). 

1842.  Tropidonotus  rufodorsatus  Cantor,  Zool.  Chusan  (pi.  xni)  (type-locality, 
Chusan,  China;  types  in  Brit.  Mus.;  Cantor,  collector). — Coluber  rufo- 
dorsatus Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225  (Tamsui, 
Formosa). — Guenther,  Rept.  Brit.  India,  1864,  p.  238,  pi.  xx,  fig.  G-— 
Strauch,  Mem.  Acad.  Sci.  St.  Petersb.  (7),  XXI,  no.  4,  1873,  pp.  79,  270 
(Khinggan;  High  Gobi;  Dauria;  Possiet  Bay). — Mueller,  Verh.  Naturf. 
Ges.  Basel,  VII,  Pt.  3,  p.  681  (Tientsin).— Boettger,  Offenbach.  Ver. 
Naturk.  26-28  Ber.,  1888,  pp.  70,  130  (Shanghai);  Ber.  Senckenberg. 
Naturf.  Gcs.,  1894,  p.  140  (Luechan  Mts.,  Hankow);  p.  144  (Lake  Sitai, 
near  Shanghai);  Kat.  Schl.  Mus.  Senckenberg. ,  1898,  p.  50  (Chinhai. 
near  Ningpo). — Boulenger,  Cat.  Sn.  Brit.  Mus.,  II,  1894  p.  43  (eastern 
China,  Formosa,  Hainan). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  91 
(China).— Werner,  Abh.  Bayer.  Akad.  WTiss.  (Muenich),  II  Klasse, 
XXII,  Pt.  2,  1904,  p.  356  (Shanghai;  Hankow).— Nikolski,  Zap.  Imp. 
Akad.  Nauk,  S.  Peterburg  (8),  XVII,  no.  1  (1905),  p.  248  (Possiet  Bay; 
Korea). — Ablabes  rufodorsatus  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V, 
Feb.  1890,  p.  138  (eastern  Siberia;  Peking). 


a  Signifying  red-backed. 
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1854.  Ablabes  sex-linealus  Dum^ril  and  Bibron,  Erpe*t.  G£n.,  VII,  Pt.  1,  p.  324 
(type-locality,  China;  types  in  Paris  Mus.). — Coronella  sexlineata  Jan, 
Icon.  Ophid.,  livr.  14,  1865,  pA.  vi,  fig.  2  (China;   type). 

1886.  Simotes  herzi  Boettger,  Zool.  Anzeig.,  IX,  1886  p.  519,  (type-locality,  hills 
near  Shanghai;  type  in  Mus.  Senckenberg. ;  Herz,  collector). 

Description. — Adult  female;  U.S.N.M.  No.  21192;  Seoul,  Korea; 
October  8,  1883;  P.  L.  Jouy,  collector  (figs.  269-271).  Rostral  very 
much  broader  than  high,  just  visible  from  above;  internasals  small, 
very  narrow  in  front,  suture  between  them  considerably  shorter  than 
between  prefrontals,  which  are  large  and  in  contact  with  supraocular; 
frontal  slightly  longer  than  its  distance  from  tip  of  snout,  as  long  as 
interparietal  suture,  slightly  broader  in  front  than  behind,  not  in 
contact  with  preocular;  parietals  long;  nostril  small,  semicircular, 
situated  a  little  above  the  center  of  the  larger  semidivided  nasal; 
loreal  large,  somewhat  longer  than  high;  one  preocular,  not  in  con- 
tact with  frontal;    no  subpreocular;    two  postoculars,  upper  larger 


270 


Figs.  269-271.—  Elaphe  rufodorsata.    2  X  nat.  size.    269,  top  of  head;   270,  side  of  head;  271 

UNDERSIDE  OF  HEAD.      NO.  21192,  U.S.N.M. 

than  lower;  temporals  2  +  3;  seven  supralabials,  third  and  fourth 
in  contact  with  eye  (on  left  side  eight,  fourth  and  fifth  in  contact); 
five  lower  labials,  in  contact  with  anterior  chin-shields;  posterior  chin- 
shields  shorter  than  anterior;  21  rows  of  smooth  scales;  ventrals  177; 
anal  divided;  51  pairs  of  subcaudals;  no  ventral  lateral  keel.  Color 
(in  alcohol),  above  olive  gray,  with  four  series  of  small  dark  brown 
spots,  the  inner  two  ocellated,  the  outer  solid,  which  on  the  posterior 
half  of  the  body  join  to  form  four  continuous  dark  bands,  extending 
to  the  tip  of  the  tail;  top  of  the  head  with  a  very  distinct  V-shaped 
mark,  angle  forward  on  the  frontal  and  limbs  extending  far  back  on 
the  neck,  the  edges  of  the  mark  strongly  outlined  by  blackish  brown; 
a  similarly  colored  fleur-de-lis-shaped  figure  on  the  fronto-parietal 
suture;  a  blackish  brown  angular  line  on  the  prefrontals,  continuing 
backward  obliquely  through  the  eye  to  angle  of  mouth  and  sides  of 
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neck;  underside  whitish,  ventrals  outlined  with  black,  and  checkered 
with  large  square  blotches;  a  black  median  line  on  the  suture  between 

the  subcaudals. 

Dimensions. 

mm. 

Total  length 561 

Snout  to  vent 470 

Vent  to  tip  of  tail 91 

Variation. — The  normal  number  of  supralabials  is  seven,  but  occa- 
sionally eight  are  found;  thus  in  both  of  our  Korean  specimens  there 
are  eight  on  one  side,  and  Doctor  Werner  found  a  similar  number  among 
five  Chinese  examples.  Twenty-one  scale  rows  seem  to  be  the  con- 
stant number.  Boulenger  mentions  that  two  preoculars  occur  rarely. 
In  the  Korean  specimen  in  the  museum  of  the  Michigan  University 
the  temporals  show  the  unusual  number  1+2.  Doctor  Wall  men- 
tions that  in  15  Chinese  specimens  examined  by  him  only  one  had 
four  lower  labials  in  contact  with  anterior  chin-shields.  Ventrals 
range  between  162  and  190,  subcaudals  between  47  and  68. 

Habitat. — China,  from  Peking  to  Hainan,  according  to  specimens 
in  British  Museum.a  It  occurs  also  in  eastern  Siberia  from  Lake 
Baikal  to  Amurland  and  Ussuri,  where  it  has  been  taken  at  Vladivos- 
tok and  Possiet  Bay,  near  the  Korean  boundary,  while  the  United 
States  National  Museum  has  two  specimens  collected  by  the  late  Mr. 
P.  L.  Jouy  at  Seoul,  Korea,  October  8,  1883.  Another  specimen  from 
Korea,  collected  by  Mr.  G.  A.  dinger,  is  in  the  museum  of  the  Michi- 
gan University,  and  a  third  in  the  St.  Petersburg  Museum. 

Swinhoe  obtained  it  at  Tamsui,  in  Formosa,  and  sent  the  speci- 
mens to  British  Museum. 

List  of  specimens  of  Elaphc  rufodorsata. 


Museum. 

No. 

21191 

21192 

30526 

m 

n 

Sex  and* 
age. 

Locality. 

When 
col- 
lected. 

By  whom  col- 
lected. 

P.  L.  Jouy  ... 
do 

1 

9 

i_ 

21 
21 
21 
21 
21 

i 

a 
a> 
> 

169 
177 
167 
183 
178 

1 

2 
2 
2 
2 
2 

OB 

"3 
•o 

a 

1 

s 

00 

56 
51 
fiO 
54 
49 

i 

2 

A 
g 

& 
as 

1 

I 

6 

& 

U.S.N.M  .. 
Do 

Male.... 
Female  « 
Adult. . . 
Female  & 
....do«.. 

Seoul,  Korea  . 
do 

1883. 
Oct.     8 
....do... 

7-« 

7-« 

7 

242-5 
2+3 

Mich.  Uni\  . 

Korea 

G.  A.  Olinger. 
R.  Swinhoe... 
do 

1+2 

Brit.  Mus.. 

Formosa 

Do 

do 

a  Description,  p.  311;  figs.  209-271. 


*>  Boulenger,  Cat.  II,  p.  44. 


<*  As  for  the  locality  Hainan,  see  under  Elaphe  divne,  p.  318,  footnote. 
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ELAPHE  SCHRENCKIIa  Strauch. 

1873.  Elaphi*  schrenckii Strauch,  Mem.  Acad.  Sci.  St.  P&ersbourg (7),  XXI,  no.  4, 
pp.  100,  272  (type-locality,  Khinggan  Mil.  Poet,  eastern  Sil>eria;  type, 
No.  3706  St.  Petersb.  Acad.  Mus.;  Schrenck,  collector). — Coluber  ttchrerikii 
Boulenokr,  Ann.  Mag.  Nat.  Hist.  (6),  V,Feb.  1890,  p.  139  (Ussuri  River; 
Brit.  Mus.);  Cat.  Snakes  Brit.  Mus.,  II,  1894,  p.  48  (Ussuri  R.;  Seoul, 
Korea).— Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  92,  100  (Amurland; 
Korea;  N.  Japan). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8), 
XVII,  no.  1, 1905,  p.  260  (Amurland;  Korea,  etc.). 

1888.  Elaphis  lirgatus  Bobttger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  p.  72 
(Korea;  Mus.  Senckenb.;  Moollendorff,  collector)  (not  of  Schlegel). 

1898.  Coluber  sckrenchi  Boettoer,  Kat.  Schl.  Mus.  Senckenberg.,  p.  51  (Korea). 

Description. — Male  adult;  U.S.N.M.  No.  21187;  Seoul,  Korea; 
August,  1887;  P.  L.  Jouy,  elector.  Rostral  much  broader  than 
high,  visible  from  above;  internasals  longer  than  broad,  much  smaller 
than  prefrontals,  which  are  in  contact  with  supraocular;  frontal 
shorter  than  it&  distance  from  tip  of  snout,  equaling  interparietal 
suture,  much  wider  anteriorly  than  behind,  the  sides  strongly  con- 
vergent backward;  supraoculars  narrower  than  frontal;  parietals 
rather  short,  equaling  frontal  and  half  of  interprefrontal  suture;  nos- 
tril large,  round,  between  two  subequal  nasals;  loreal  longer  than 
high;  one  preocular,  not  in  contact  with  frontal;  one  small  subpre- 
ocular  (absent  on  left  side);  two  postoculars  (lower  fused  with  fifth 
supralabial  on  right  side);  temporals  2  +  3;  eight  supralabials,  sev- 
enth largest,  fourth  and  fifth  entering  eye;  four  lower  labials  in  con- 
tact with  anterior  chin-shields;  posterior  chin-shields  shorter  than 
anterior;  23  rows  of  scales,  the  median  ones  distinctly  keeled,  the 
keels  becoming  more  and  more  indistinct  on  the  sides,  disappearing 
entirely  on  the  outer  four  or  five  rows;  214  ventrals,  with  indistinct 
lateral  angle;  anal  divided;  subcaudals,  70  pairs.  Color  (in  alcohol) 
above  dark  isabella-color,  with  scattered  black  specks  occupying  part 
of  a  scale;  on  the  neck  these  spots  become  more  numerous,  and  to- 
ward the  tail  the  edges  of  the  scales  become  dusky,  with  indications 
of  longitudinal  lines;  head  above  like  the  back,  with  irregular  dusky 
spots;  supralabials  whitish,  except  the  last,  all  with  black  posterior 
edge;  a  black  line  obliquely  from  eye  to  edge  of  Up  anterior  to  corner 
of  mouth;  indications  of  a  pale  black-edged  line  between  nostril  and 
eye;  lower  labials  with  dusky  posterior  edges;  underside  whitish, 
the  anterior  ventrals  dark-edged. 

*  For  Dr.  Leopold  von  Schrenck,  the  celebrated  Russian  naturalist  and  explorer  of 
Amurland.  He  was  born  in  the  Kharkov  government  on  April  24,  1826,  and  died  in 
St.  Petersburg  on  January  20, 1894,  when  director  of  the  Anthropological-Ethnographi- 
cal Museum  of  the  Academy  of  Sciences.  He  traveled  in  eastern  Siberia  and  in 
Sakhalin  during  1854-1856. 
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Dimensions. 

mm. 

Total  length 1, 580 

Snout  to  vent 1, 330 

Vent  to  tip  of  tail 250 

The  young  have  a  very  characteristic  head  pattern.  Thus,  in  the 
specimen  in  the  Philadelphia  Academy  of  Sciences  (No.  15255),  from 
Seoul,  Korea,  the  ground  color  is  brownish  with  white  black-edged 
bands  and  spots,  as  follows:  A  broad  band  from  upper  postocular 
over  temporals  past  the  last  supralabial,  confluent  with  the  white 
underside;  a  black  line  from  lower  postocular  over  suture  between 
seventh  and  eighth  supralabials  to  edge  of  lip;  a  white  spot  on  frontal 
anteriorly,  and  a  small  one  on  each  of  the  parietals  near  the  frontal: 
an  interrupted  white  cross  band  on  supraoculars;  a  festooned  white 
band  across  anterior  half  of  prefrontals;  a  white  spot  on  rostral;  a 
white  horizontal  band  from  nostril  to  preocular;  semicircular  black 
markings  on  anterior  supralabials;  an  inverted  Y-shaped  white  mark 
on  upper  neck;  back  with  rhomboidal  brown  black-edged  spots  sepa- 
rated by  whitish  cross  bands. 

Halfgroum  specimens,  such  as  U.S.N.M.  No.  21189,  show  traces  of 
this  pattern,  especially  on  the  posterior  part  of  the  body  and  on  sides 
of  head;  this  specimen  also  has  indication  of  a  checker  pattern  on  the 
underside. 

Very  old  specimens  are  often  nearly  uniform  pale  isabella-color. 

Variation. — Apparently  the  most  variable  feature  of  the  scutella- 
tion  of  this  species  is  the  frequent  absence  of  the  subpreocular.  Thus, 
out  of  11  specimens  Strauch  found  it  lacking  on  both  sides  in  five, 
while  of  my  five  Korean  examples  it  is  absent  in  three  on  one  side. 
Only  in  one  of  our  specimens  is  there  a  ninth  supralabial  on  one  side, 
while  in  the  Michigan  University  specimen  from  Korea  the  number  of 
supralabials  is  reduced  to  six  on  one  side  and  seven  on  the  other.  The 
number  of  scale  rows  appears  to  be  very  constant,  all  the  19  speci- 
mens on  record  or  examined  by  me  having  23.  The  number  of  ven- 
trals  is  also  confined  within  narrow  limits,  namely,  208  to  226.  The 
subcaudals  do  not  exceed  76  and  rarely  go  as  low  as  61.  One  speci- 
men (U.wS.N.M.  No.  21186)  has  an  undivided  anal,  and  I  also  believe 
that  it  is  undivided  in  the  young  specimen  in  the  Philadelphia 
Academy  of  Sciences. 

Habitat. — Eastern  Asia  from  the  River  Argun,  the  tributary  of  the 
Amur,  ranging  east  to  the  sea.  The  co types  were  collected  in  the 
Khinggan  Mountains  by  Doctor  Radde,  according  to  Schrenck,  but 
as  I  can  not  find  that  Radde  ever  visited  the  main  body  of  this  chain, 
which  is  situated  in  Chinese  Manchuria,  it  is  most  likely  that  he  ob- 
tained his  specimens  along  the  borders  of  the  rivers  Argun  and  Amur, 
which  skirt  the  mountains  mentioned.  Dybowski  collected  it  at 
Vladivostok  and  Posiet  Bay,  near  the  Korean  frontier,  and  in  Korea 
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itself  it  has  been  collected  more  recently  by  Moellendorff,  Campbell, 
Ferebee  and  Jouy.  It  seems  to  be  rather  common  in  Korea,  espe- 
cially around  Seoul  whence  Jouy  brought  us  four  specimens. 

Strauch  enumerates  two  specimens  in  the  St.  Petersburg  Museum 
as  having  been  collected  by  Mr.  Goschkewitsch  in  Japan,  and  as  this 
gentleman  was  for  some  little  time  Russian  consul  in  Hakodate, 
Strauch  assumes  that  they  were  collected  in  Yezo.  The  occurrence  of 
this  species  in  Japan  is  entirely  unconfirmed  and  the  probability  is 
that  the  specimens  really  came  from  the  mainland  opposite,  though 
possibly  shipped  from  Japan.  In  this  connection  it  is  well  to  remem- 
ber that  Elaphe  dione  is  also  credited  to  Yezo  by  the  same  authority 
on  material  from  the  same  source.  Neither  the  one  nor  the  other 
species  has  been  found  on  Japanese  territory  by  other  collectors.0 


List  of  specimens  of  Elaphe  schrencHi. 


Museum. 


U.S.N.M... 

Do 

Do 

Do 

Do 


No. 


Semmd  I 


Locality. 


14009  Male**...  Korea 

21186  Female.'  Seoul, Korea.. 

21187J  Male*.. do 

21188  Female.' do 

21180  Male.. .J do 


Whon  col 

I  ,-r-|"iL 


1883. 


Oct  16 
Aug.  — 
...do... 
...do... 


PhiU.  Acad..    15255  Young.. 

Mich. Univ.. .    30529  Adult.. 

Senckenberg (<•) 

Brit.  Mus b  Young* 

Do c 

Do a  Female* 

8t.  Petersburg     2997  (/) 

Do '    2955  (/) 

Do [    2956  (/) 


i 

do 

Korea 

....do 

Seoul,  Korea. 
Male* do. 


1890. 
Sept.  - 


By  irhdin  mri* 
li.vl«d. 


00 

.1 

o 

90 

o3 

1! 

a 

2 

eS 

8, 

•** 
c 

1 

3 

a 

S            0> 

3 

ov 

QQ        > 

< 

l_ 

Dr.  N.M.  Ferebee. 

P.  L.  Jouy 

....do 

....do 

....do 


23|  212,  2 

23  226  1 

23J  214|  2 

23  218  2 

231  225  2 


Dr.  W.H.  Jones..1  23.... '. 

O.  A.  Olinger 23  219 

Moellendorff '  ttj  226| 

C.W. Campbell..-!  23  210' 

do 23  216 


Ussuri  River.J I    23  220 

Possiet  Bay.. j    23J  209 

[Japan?] I Goschkewitsch  ...I    23|  219 


.do. 


.do 23  211 


1 


I       • 
1 
62,2+3,      8 

...2+3:  8-9 

70'2+3i      8 

72  2+3       8 

702+3       8 

I 
70  2+3   7-8 
72  2+2   6  7 
70...   '.. 


68. 
70. 


a  Total  length,  1,635  mm. 
b  Description,  p.  313. 


<•  Boettper. 

d  Boulenger,  Cat.  II,  p.  48. 


*  Boulenger,  p.  49. 
/  Strauch,  p.  272. 


ELAPHE  DIONE  6  (Pallas). 

1773.  Coluber  dione  Pallas,  Reise  Russ.  Reichs,  II,  p.  717  (typo-locality,  "Salt 
steppes  toward  the  Caspian  Sea"). — Boulenger,  Ann.  Mag.  Nat.  Hist. 
(6),  V,  Feb.,  1890,  p.  138  (Ussuri  River;  Peking);  Cat.  Sn.  Brit.  Mus.,  II, 
1894,  p.  44  (southern  Russia  to  Japan). — Boettger,  Ber.  Senckenberg. 
Naturf.  Ges.,  1894,  p.  149  (Chefu,  China);  Kat.  Schl.  Mus.  Senckenberg., 
1898,  p.  51  (Chefu;  Turkestan).— Stone,  Proc.  Phila.  Acad.,  1899,  p.  184 


a  See  also  under  Agkistrodon  blomhoffii,  p.  452. 

b  From  d\<bvrt,  a  name  in  Greek  mythology,  the  mother  of  Aphrodite. 
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(northern  Pechili,  China). — Mehely,  Zichy's  Dritte  Asiat.  Forschungpr., 
II,  1901,  p.  58  (Peking).— Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  91 
(China).— Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No. 
1,  1905,  p.  249  (Vladivostok,  Korea,  etc.).— Elaphis  ('ione  Dumeril  and 
Bibron,  Erp^t.  Gen.,  VII,  Pt.  1,  p.  248.— Guenther,  Rept.  Brit.  India, 
1864,  p.  240  (Kaukasus;  Peking).— Jan,  Icon.  Ophid.,  livr.  21, 1867,  pi.  in, 
fig.  A  (Sarepta,  Russia).— Stravch,  Mem.  Acad.  Sci.  St.  P&ereb.  (7),  XXI, 
No.  4,  1873,  pp.  82,  270  (eastern  Russia,  Siberia,  Amur,  Ussuri,  Korea, 
Japan);  in  Przevalski's  Mongoliya  i  Strana  Tangutov,  III,  1876,  p.  46 
(Ordos). — Moellendorff,  Journ.  N.  China  Br.  R.  Asiat.  Soc.  (n.s.),  XI, 
1877,  p.  104  (Peking;  Manchuria). — Boettger,  Offenbach.  Ver.  Naturk. 
26-28  Ber.,  1888,  p.  131  (East  Europe  to  North  China  and  Korea).— Wer- 
ner, Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2, 1904, 
p.  356  (Tsingtau,  China;  Peking). 

1802.   Coluber  diana  Latreille,  Hist.  Nat.  Rept.,  IV,  p.  159  (emendation). 

1831.  Coluber  eremita  Eichwald,  Zool.  Special.,  Ill  (p.  174). 

1837.  Coluber  waeoticus  Rathke,  Meni.  Sav.  Strang.  Acad.  St.  P^tersb.,  Ill,  p. 
433,  pi.  i,  figs.  9-11  (type-locality,  Caspian  Sea  at  the  mouth  of  Riv.  Ural; 
Goebel,  collector). 

Description. — Adult  male;  U.S.N.M.  No.  14610;  Korea;  Dr.  N.  M. 
Ferebee,  collector.  Rostral  much  broader  than  high,  visible  from 
above;  internasals  much  broader  than  long,  only  half  as  long  as  pre- 
frontals which  are  broadly  in  contact  with  supraocular;  frontal 
nearly  as  long  as  its  distance  from  tip  of  snout,  somewhat  wider  in 
front  than  behind;  parietals  longer  than  frontal,  interparietal  suture 
longer  than  distance  of  frontal  from  rostral;  nostril  large,  between 
two  nasals,  the  anterior  slightly  larger  than  the  posterior;  loreal 
longer  than  high;  one  preocular,  not  in  contact  with  frontal;  one 
subpreocular;  two  postoculars;  temporals  2  +  3;  eight  supralabials, 
seventh  largest,  fourth  and  fifth  entering  eye;  five  lower  labials  in 
contact  with  anterior  chin-shields,  which  are  as  long  as  the  posterior; 
25  rows  of  nearly  smooth  scales;  204  ventrals;  anal  divided;  65  pairs  of 
subcaudals.  Color  (in  alcohol)  light  tawny-olive  above,  with  numer- 
ous irregular  narrow  dusky  crossbars,  about  one  to  one  and  a  half 
scale  wide;  head  with  slightly  darker,  black-edged  markings  consisting 
of  an  irregular  chevron  mark  on  parietals  and  upper  neck,  a  cross  mark 
on  prefrontals  and  frontal  extending  backward  obliquely  through 
eye  and  reaching  commissure  at  the  angle  of  mouth;  supralabials, 
including  lower  edge  of  seventh  and  eighth,  pale  yellow;  underside 
pale  yellowish  with  irregular  dusky  spots  which  near  the  obtuse 
lateral  angle  of  the  ventrals  assume  the  character  of  an  interrupted 
longitudinal  line. 

Dimensions. 

mm. 

Total  length 825 

Snout  to  vent 677 

Vent  to  tip  of  tail 148 
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In  the  young  (No.  21193)  (fig.  272)  the  markings  are  darker  and 
more  distinct ;  the  pattern  on  the  head  shows  a  fleur-de-lis  figure  on  the 
interparietal  suture ;  the  lateral  dark  spots  on  the  underside  are  blacker, 
broader,  with  a  convex  anterior  outline;  there  are  three  pale  dorsal 
lines,  the  median  one  not  well  defined  and  interrupted  by  the  dark 
crossbars,  the  lateral  ones  on  the  fifth,  sixth,  and  seventh  scale  rows 
continuous  and  cutting  off  a  series  of  blackish  lateral  spots  from  the 
dorsal  dark  crossbars. 

This  pattern  is  often  retained  in  tolerably  large  specimens. 

Variation. — The  variation  in  our  Korean  material  is  quite  insig- 
nificant; thus  all  possess  a  subpreocular,  but,  as  might  be  expected 
in  a  species  of  so  wide  distribution,  many  anomalies  are  found 
when  a  large  series  is  studied.  Strauch  examined  84 
specimens  from  nearly  the  entire  range,  and  has  enu- 
merated the  deviations  he  found.  Thus  five  specimens 
lacked  the  subpreocular  on  both  sidles  and  five  on  one 
side;  thirteen  had  three  postoculars  on  both  sides  and 
six  had  three  on  one  side;  four  specimens  had  nine 
supralabials  on  both  sides  and  two  specimens  only  seven 
on  both  sides,  while  eleven  had  nine  or  seven  on  one 
side  only.  The  number  of  scale  rows  varies  in  about 
even  proportions  between  23  and  25  in  43  speci- 
mens.* As  to  the  subcaudals,  Strauch  mentions  as  a 
curious  anomaly  only  found  in  some  east  Siberian  and 
west  Chinese  specimens  that  some  of  the  subcaudals 
are  entire. 

The  number  of  ventrals  varies  between  172  and  214. 
In  this  a  slight  tendency  to  geographical  variation  can 
be  traced.  Thus  in  42  specimens  from  Siberia  the 
ventrals  vary  between  180  and  214  in  those  west  of  the  Yenisei  River, 
but  between  172  and  195  in  those  from  east  of  that  river.  In  17 
Chinese  specimens  they  vary  again  between  180  and  213  ventrals, 
while  in  five  Korean  specimens  the  number  is  203-207. 

One  of  our  specimens  (No.  21190)  shows  the  anomaly  of  having  on 
both  sides  a  small  shield  cut  off  from  the  third  supralabial  between  it 
and  the  loreal.   Another(No.  14331 )  has  two  presuboculars  on  each  side. 

Habitat. — A  species  of  extraordinarily  wide  distribution,  ranging, 
as  it  does,  from  the  valley  of  the  Volga  in  southeastern  Russia  through 


Fig.  272.— Elaphe 
dionb.  2  X  NAT. 
size.    Top    or 

HEAD.    No.  21193, 

U.S.N.M. 


°  Curiously  enough,  in  21  specimens  in  British  Museum  enumerated  by  Boulenger, 
of  which  12  were  from  China,  from  which  country  Strauch  had  no  specimens,  13  have 
25  scale  rows,  6  have  27,  and  only  2  have  23.  All  our  Korean  specimens  have  25,  and 
I  am  inclined  to  regard  this  as  the  normal  number.  This  agrees  with  Doctor  Wall,  who 
found  23  in  3,  25  in  10,  and  27  in  1  Chinese  specimens,  and  with  Doctor  Werner,  who 
in  4  specimens  from  China  found  3  with  25  and  1  with  27  scale  rows,  the  latter  in  a  spec- 
imen from  Tsingtau. 
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temperate  Asia  to  the  Amur  country  in  the  north  and  south  through 
eastern  China  to  Kiukiang,  and  possibly  even  to  the  island  of  Hainan." 

Dybowski,  according  to  Strauch,  collected  it  on  the  banks  of  the 
Amur  between  Seljonoi-Less  and  Khabarovka,  and  also  at  Posiet 
Bay.  It  is  also  recorded  from  the  Ussuri,  the  Sungari,  and  upper 
Amur,  and  the  Hamburg  Museum  has  a  specimen  each  from  Vladi- 
vostok and  Pokrovka,  collected  by  Dieckmann  (Nos.  2168,  2169). 
The  St.  Petersburg  Museum  also  has  a  specimen  from  Vladivostok, 
collected  by  Doctor  Zander. 

Schrenck  and  Doctor  Ferebee  obtained  specimens  in  Korea  and 
Jouy  brought  home  three  specimens  from  Seoul. 

Two  specimens  obtained  in  1861  by  the  St.  Petersburg  Academy  from 
the  Russian  consul  in  Hakodate,  Mr.  Goschkewitsch,  are  credited  by 
Strauch  to  Japan,  but,  as  explained  under  the  head  of  Elaphe  schrenckii, 
I  do  not  place  any  faith  in  their  having  been  collected  in  any  of  the 
Japanese  islands. 

List  of  specimens  of  Elaphe  dione. 


Museum. 


Sex  and  • 


Locality. 


U.S.N.M...    14321   Young. 


Do. 
Do. 


Do 

Do 

Do 

Brit.  Mus.. 
St.  Petersb. 


Do. 
Do. 
Do. 
Do. 


14331'  Female  « 
14610,  Maleb 


I 


Ala  Tan,  Sibe- 
ria. 

Amur  land 

Korea 


21190,  Female  a 
21193  Young  e 
21194'  Female. 
h.j  Male*.. 
2910!       («) 


When 
collected. 


2911 
2953 
2954 
3704 


(«) 
(0 


1883. 

Seoul, Korea...    Oct. 

do I  June,- 

do I  Aug.  - 

Ussuri  River . 

Bikinda,    Us- 
suri. 

Dshare,  Amur 

[Japan?] 

do 

Korea 


By  whom  col- 
lected or  from 
whom  received. 


Mus.St.  Petersb. 


....do 

Dr.  N.  M.  Fere- 
bee. 


P.  L.  Jouy  .... 

....do 

....do 

Warsaw  Mus.. 


Goschkewitsch  .' 
do 


I 


25 


207 


i    1 

a    ,  & 


61       3+41      8 


71 


2+4       8 
2+3       8 


2+3 
2+31 


682+2-38-9 


5s;. 

2[    62j. 


2     59; 


a  P.  317.    b  Description,  p.  316.    c  Fig.  272.    *  Boulenger,  Cat.  II,  p.  45.    «  Strauch,  p.  271. 


a  This  locality  is  given  on  the  authority  of  a  specimen  in  British  Museum  said  to 
have  been  collected  at  Hojhow  by  J.  Neumann.  It  should  be  noted  in  this  connection, 
however,  that  several  rather  more  northern  forms  have  been  attributed  to  the  same 
locality  upon  material  received  from  the  same  source,  such  as  Natrix  tigrina,  Dinodon 
rafozonatus,  Zamenis  spinalis,  Elaphe  rufodorsata,  Agbistrodon  blomhoffii.  None  of 
these  species  ha^e  been  found  in  that  island  by  other  collectors  (see  Boettoer,  Liste 
dor  von  der  Insel  Hainan  bekannten  Kriechthiere,  in  Ber.  Senckenberg.  Naturf.  Ges., 
1894,  pp.  129-136. — Cope,  On  a  Collection  of  Batrachia  and  Reptilia  from  the  Island  of 
Hainan,  in  Proc.  Phila.  Acad.,  1894,  pp.  423-428. — Boulenger,  On  the  Reptiles,  Ba- 
trachians,  and  Fishes  collected  by  the  late  Mr.  John  Whitehead  in  the  Interior  of 
Hainan,  in  Proc.  Zool.  Soc.  London,  1899,  pp.  956-962,  pis.  lxvi-lxix),  and  the  sug- 
gestion that  these  northern  species  might  have  come  from  the  mountainous  interior  is 
not  supported  by  the  result  of  Whitehead's  expedition.  It  seems  most  conservative* 
therefore,  to  wait  for  corroboration  before  the  island  of  Hainan  be  given  as  an 
undoubted  locality  for  those  species. 
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ELAPHE  TffiNIURUSa  Cope. 

1858.  Elaphis  virgatus  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  95  (part:  speci- 
men c,  Chikiang,  China)  (not  of  Schlegel). 

1860.  Elaphe  txniurus  Cope,  Proc.  Phila.  Acad.,  1860,  p.  565  (type-locality,  Ning- 
po,  China,  type  in  Phila.  Acad.  Mus.;  McCartee,  collector). — Ejlaphis 
taeniurus  Guenther,  Rept.  Brit.  India,  1864,  p.  242  (Chikiang;  Ningpo). — 
Strauch,  Mem.  Acad.  Sci.  St.  Petersb.  (7),  XXI,  no.  4, 1873,  pp.  103,  272 
(Possiet  Bay). — Moellendorff,  Journ.  N.  China  Br.  R.  Asiat.  Soc. 
(n.  s.),  XI,  1877,  p.  104  (Tachiosse,  NW.  of  Peking).— Boulenoer,  Ann. 
Mag.  Nat.  Hist.  (5),  XIX,  1887,  p.  170  (part:  Chikiang;  Shanghai;  Pe- 
king).— Boettoer,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  pp.  71, 
131  (Shanghai;  Formosa). — Coluber  txniurus  Boulenoer,  Fauna  Brit. 
India,  Rept.,  1890,  p.  333  (part:  Manchuria;  China;  Darjeeling);  Ann. 
Mag.  Nat.  Hist.  (6),  V,  Feb.  1900,  p.  139  (hills  northwest  of  Peking); 
Cat.  Snakes  Brit.  Mus.,  II,  1894,  p.  47  (part:  western  hills  of  Peking; 
Shanghai;  Chikiang;  mountains  of  Kiukiang;  Darjeeling). — Boettger, 
Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  138  (South  Cape,  Formosa); 
p.  144  (Wusung  near  Shanghai);  Kat.  Schl.  Mus.  Senckenberg.,  1898, 
p.  51  (Shanghai;  Formosa). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  92 
(Yangtze  Valley;  Shanghai). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 
Peterburg  (8),  XVII,  no.  1,  1905,  p.  259  (Possiet  Bay;  Novgorodsk). 

1879.  Elaphis  yunnanensis  Anderson,  Zool.  Res.  Yunnan  Exped.,  p.  813  (type- 
locality,  Momien,  Yunnan). 

Several  forms  of  varying  degree  of  distinctness  seem  to  cluster 
around  E.  teeniuru8b  The  typical  form  which  extends  from  the 
Himalayas  over  China  and  Korea  to  the  Amur  Province  is  character- 
ized by  having  23-25  scale  rows,  226-258  ventrals,  and  90-111 
subcaudals,  a  formula  derived  from  about  20  specimens.  A  slightly 
differentiated  form  with  25-27  scale  rows,  251-260  ventrals,  and 
104-124  subcaudals  inhabits  the  southern  group  of  the  Riu  Kiu 
Islands,  as  demonstrated  by  5  specimens  examined  by  me.  This 
is  Boettger's  Coluber  schmackeri.  Finally,  the  form  which  Fischer 
called  E.  grabowskyi*  seems  clearly  entitled  to  recognition,  there  being 
a  considerable  gap  between  typical  E.  t&niurus  and  the  specimens 

<>  From  r atria ,  band;  otipa,  tail. 

b  Coluber  tseniurus  ridleyi   Butler,  Journ.  Bombay  Nat.  Hist.  Soc,  XII,   1899 
(p.  426),  is  unknown  to  me,  as  that  publication  is  not  now  received  in  Washington. 
<■  1885.  Elaphis  grabowsbyi  Fischer,  Archiv  Naturg.,  LI,  Pt.  1,  1885,  p.  59  (author's 
separate  p.  19),  pi.  iv,  figs.  3a-e  (type-locality,  Batu  Hapu,  Pengaron, 
southeast  Borneo;  type  in  British  Museum;  Grabowski,  collector). 
1887.  Elaphis  tseniurus  Boulenoer,    Ann.  Mag.    Nat.  Hist.   (5),   XIX,  p.  170 
(part:  Pajo,  Sumatra). — Coluber   tseniurus  Boulenoer,  Cat.    Sn.   Brit. 
Mus.,    II,    1894,   p.   47  (part:  SE.   Borneo;  Sumatra).— Flower,  Proc. 
Zool.  Soc.  London,  1899,  p.  6G8  (Kuala  Lumpar,  Malay  peninsula). 
I  have  added  the  last  reference  on  the  strength  of  a  specimen  in  the  United  States 
National  Museum  (No.  26234)  collected  by  Dr.  W.  L.  Abbott  in  Trong,  Lower  Siain. 
It  is  undoubtedly  an  E.  grabouskyi  with  25  scale  rows,  295  ventrals,  and  111  sub- 
caudals; 9  supralahials,  and  preoculars  broadly  in  contact  with  frontal.     Mr.  Flower 
gives  no  scale  formulas  of  his  specimens,  but  it  seems  highly  probable  that  they  are 
the  same  as  Abbott's. 
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from  Borneo,  Sumatra,  and  the  Malay  peninsula  so  far  as  the  scale 
formula  is  concerned,  which  in  four  specimens  is  as  follows:  25  scale 
rows,  278-295  ventrals,  94-111  subcaudals.0 

Description.— Adult  male;  U.S.N.M.  No.  14608;  Korea;  Dr.  N.  M. 
Ferebee,  collector  (figs.  273,  274).  Rostral  slightly  broader  than  high, 
largely  visible  from  above;  internasals  longer  than  broad,  half  as  large 
as  prefrontals,  which  are  narrowly  in  contact  with  supraocular;  frontal 
equaling  its  distance  from  rostral,  a  little  shorter  than  interparietal 
suture,  somewhat  broader  in  front  than  behind;  parietals  longer  than 
the  distance  of  frontal  from  tip  of  snout,  strongly  convergent  be- 
hind; nostril  rounded,  large,  between  two  nasals,  the  posterior  slightly 
larger  than  the  anterior;  loreal  lozenge-shaped,  longer  than  high;  one 
preocular,  not  in  contact  with  frontal;  one  small  subpreocular;  two 


274 


Figs.  275-274.— Elaphe  tkniubus.    1}  x  nat.  size.    273,  top  op  head;  274,  side  of  head. 

No.  14608,  U.S.N.M. 

postoculars;  temporals  2  +  3  (on  left  side  2+4);  eight  supralabials, 
posterior  ones  not  specially  enlarged,  fourth  and  fifth  entering  eye; 
six  lower  labials  in  contact  with  anterior  chin-shields  (on  left  side 
seven),  first  pair  rather  elongate;  chin-shields  subequal;  25  rows  of 
scales,  of  which  the  outer  seven  on  each  side  are  smooth  or  nearly  so, 
the  others  feebly  but  distinctly  keeled;  229  ventrals,  with  a  distinct 
lateral  angle;  anal  divided;  subcaudals,  111  pairs.  Color  (in  alcohol) 
pale  olive  clay-color  above;  on  the  middle  of  the  back  a  black  rope- 
ladder  pattern,  consisting  of  two  narrow  lateral  black  lines  at  regular 
intervals  connected  by  a  black  cross  line  of  approximately  the  same 
width,  this  pattern  gradually  disappearing  on  the  posterior  third  of 
the  body;  on  the  sides  two  or  three  ill-defined  series  of  irregular  black 
spots  which  on  the  posterior  third  of  the  body  gradually  consolidate 

a  Two  of  the  specimens,  the  scale  formulas  of  which  are  here  included,  viz,  Doctor 
Fischer's  two  original  specimens,  now  in  British  Museum,  have  respectively  278  and 
282  ventrals  and  98  and  94  subcaudals  according  to  Boulenger's  count.  Fischer  him- 
self, in  the  original  description,  counted  281-284  ventrals  and  101-104  subcaudals. 
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into  a  broad  (about  6  scale  rows)  longitudinal  blackish  band  with 
vertical  series  of  white  spots  about  four  scales  apart;  underside  pale 
yellowish  with  a  dusky  spot  on  each  ventral  at  the  lateral  angle,  these 
spots  posteriorly  consolidating  into  a  broad  black  longitudinal  band 
separated  from  the  lateral  broad  band  by  a  white  one  which  occupies 
outer  scale-row  and  the  adjacent  portion  of  the  upturned  ventral; 
these  bands  are  continued  on  the  tail  to  the  tip,  so  that  the  tail  is 
black  with  four  whitish  or  yellowish  bands,  one  on  the  median  line 
underneath,  one  on  the  median  line  above,  and  one  on  each  side; 
head  above  uniform  clay-color  with  a  broad,  horizontal  postocular 
black  band  which  ends  above  the  angle  of  the  mouth  but  does  not 
reach  it;  a  small  dusky  spot  on  preocular;  labials  and  throat  uni- 
form unspotted  pale  yellowish. 

Dimensions. 

mm. 

Total  length 1,346 

Snout  to  vent ]  ,030 

Vent  to  tip  of  tail 315 

The  young  are  essentially  colored  like  the  above,  except  that 
the  markings  are  more  sharply  defined;  the  vertical  light  marks 
on  the  lateral  black  band  are  suffused  with  brownish;  top  of  head 
without  any  marks  whatever. 

Variation. — This  species,  which  appears  to  be  so  constant  in  colora- 
tion, on  the  other  hand  is  rather  variable  in  its  scutellation.  Thus 
of  about  22  specimens  three  are  recorded  as  having  an  undivided 
anal;  the  temporals  are  rather  variable,  from  1-1-2  to  2+4;  nine 
supralabials  are  sometimes  noted;  Doctor  Wall  records  a  specimen 
in  which  the  loreals  were  confluent  with  prefrontals  on  both  sides. 
As  stated  before,  the  number  of  ventrals  ranges  between  226  and 
258,  and  the  subcaudals  between  90  and  111.  The  majority  of 
specimens  recorded  seems  to  have  25  scale  rows,  but  in  about  40  per 
cent  the  number  is  23. 

The  relation  of  the  preocular  to  frontal  and  consequently  the 
prefrontal  to  supraocular  is  also  variable.  As  a  rule,  I  believe 
the  latter  are  in  contact,  but  in  one  of  our  specimens  (No.  31718) 
they  are  separated  by  the  preocular  being  broadly  in  contact  with 
the  frontal. 

Habitat — Ranging  from  Darjeeling  in  the  west  to  Formosa  and 
the  Amur  Province  in  the  east,  this  species  has  the  regular  Himalayo- 
Chinese  distribution.  The  extreme  northeastern  point  from  which 
it  has  been  recorded  is  Possiet  Bay,  in  the  Amur  Province  near  the 
Korean  boundary,  but  it  seems  to  be  common  in  the  mountains 
west  and  northwest  of  Peking.  A  fine  large  specimen  is  in  the 
U.  S.  National  Museum  (No.  14608)  collected  in  Korea  by  Doctor 
Ferebee. 

26485— No.  58—07 21 
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Doctor  Boettger  reports  two  specimens  in  Museum  Senckenberg- 
ianum  from  Formosa,  though  without  recording  their  scale  formula. 
However,  as  he  is  the  author  of  E.  schmackeri  and  also  had  specimens 
from  Shanghai  for  comparison  the  determination  can  not  well  be 
doubted. 

List  of  specimens  of  Elaphe  tseniurus. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 
collect- 
ed. 

By  whom  col- 
lected. 

1 
.   1 

°  4 

<»     > 

25  230 
25  22T 
25  233 
23  231 

1 

< 

i 

o9 

a 

03 

9 

a 

CO 

Temporals. 

i 

3 
S 
2 

U.S.N.M... 

7499 
14608 
31718 

3192 

Young. . 
Male  a  .. 
Young. . 

(*) 

China 

W.  Stimpson  . . . 
Dr.N.M.Ferebee. 
E.  Deschamps... 
Butakow... 

2 
2 

2 

2 

95 
111 
103 

98 

1+2  .  8-9 

Do 

Korea 

2+3-4       8 

Do 

St.Petersb. 

Shanghai,  China 
Possiet  Bay 

2+3     8-9 

i 
I 

[ 

a  Description,  p.  320;  figs.  273-274. 


*>  Strauch,  p.  272. 


ELAPHE  SCHMACKERI  a  (Boettger). 

1895.  Coluber  schmackeri  Boettger,  Zool.  Anz.,  XVIII,  8  July,  1895,  p.  268  (typo- 
locality,  Mijakoehima,  Sake  shima  group,  Riu  Kiu.;  type  in  Mus.  Senck- 
enberg.;  Schmacker,  collector);  Kat.  Schl.  Mus.  Senckenberg.,  1898.  p. 
53.— Boulenoer,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  627.— Wall,  Proc. 
Zool.  Soc.  London,  1903,  p.  101  (Loo  Choos);  1905,  II,  p.  515  (Ishigaki). 

Notwithstanding  the  fact  that  its  original  describer,  Doctor  Boett- 
ger, compares  this  form  with  E.  moellendorjjii,  I  can  only  regard  it 
as  an  offshoot  of  E.  tseniurus.  In  fact  I  have  hesitated  long  whether 
it  would  not  be  most  consistent  to  call  it  Elaphe  taeniurus  schmackeri, 
as  the  scale  formulas  plainly  intergrade.  However,  as  long  as  my 
colleagues  are  satisfied  with  the  binominal  appellation  I  can  have  no 
objection. 

This  species,  which  in  Iriomote  shima  is  known  as  "Ki-tokara" 
according  to  Doctor  Lenz,  is  so  closely  related  to  Elaphe  tseniurus  that 
a  separate  description  seems  unnecessary.  The  coloration  is  identi- 
cal. The  main  differences  in  scutellation  are  the  greater  number  of 
scale  rows,  ventrals,  and  subcaudals,  and  the  somewhat  feebler  carina- 
tion  of  the  dorsal  scales.  Thanks  to  the  kindness  of  Doctor  Boettger 
I  have  been  able  to  examine  his  type  specimen  in  Museum  Sencken- 
bergianum  and  satisfied  myself  that  it  has  keels,  though  very  faint 
ones,  on  the  median  scales.  In  the  Hamburg  Museum  specimen  I 
found  very  weak  keels  on  the  median  scales  while  about  eight  lateral 
rows  on  each  side  are  practically  smooth,  and  in  the  specimen  before 

°  For  the  late  Mr.  B.  Schmacker,  of  Shanghai. 
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me  now  (No.  5,  Sci.  Coll.  Tokyo,  figs.  275-276)  the  outer  nine  scale 
rows  are  smooth,  but  the  seven  middle  ones  have  distinct  though 
feeble  keels.     This  specimen  measures  as  follows: 

Dimensions. 

mm.. 

Total  length 1,  870 

Snout  to  vent 1,  445 

Vent  to  tip  of  tail 425 

The  type  as  recorded  by  Doctor  Boettger  measures  2,080  mm.  in 
total  length,  of  which  445  belong  to  the  tail.  This  species  conse- 
quently grows  to  a  considerable  size. 

Variation. — Very  much  as  in  Elaphe  tseniurus,  though  the  range 
between  the  extremes  of  the  number  of  ventrals  and  subcaudals  is 
much  less,  as  might  be  expected  from  the  much  more  restricted 
habitat. 

In  most  specimens  the  preocular  is  not  in  contact  with  the  frontal, 
but  in  the  Hamburg  Museum  specimen  these  two  shields  touch  on 

275 


Figs.  275-276.— Elaphe  schmackeri.    Nat.  size.    275,  top  of  head;  276,  sjjde  of  head.    No.  5,  Sci. 

Coll.  Tokyo. 

the  right  side,  and  in  the  specimen  before  me  (No.  5)  they  practically 
touch  on  both  sides.  In  the  type,  on  the  contrary,  they  are  widely 
separated. 

A  single  anal  is  found  in  No.  89,  Science  College  Museum,  and  in 
this  the  lower  temporals  of  both  rows  are  consolidated  so  as  to  make 
only  2  +  2  temporals,  but  normally  they  are  2  +  3 . 

In  the  Hamburg  Museum  specimen  there  are  10  supralabials  and 
the  Ishigaki  shima  specimen  recorded  by  Dr.  Wall  has  ten  on  one 
side. 

Habitat. — So  far  as  known,  this  form  of  E.  tseniurus  is  confined  to 
the  southern  group  of  the  Riu  Kius.  The  type  in  Museum  Sencken- 
bergianum  is  supposed  to  be  from  Miyakoshima,  from  which  island 
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there  is  also  a  large  specimen  with  mutilated  tail  in  the  Imperial  Mu- 
seum, Ueno  Park,  Tokyo  (No.  6),  and  another  in  Science  College 
Museum,  Tokyo  (No.  5).  Another  large  specimen  (No.  89)  is  in  the 
same  museum,  collected  by  Mr.  Tashiro  in  Iriomote  shima,  and  a  spec- 
imen from  the  same  island  in  the  Hamburg  Museum  (No.  2590)  col- 
lected by  Doctor  Lenz  on  March  13,  1897,  was  obtained  in  the  moun- 
tains of  the  interior,  according  to  a  note  attached  to  it..  Dr.  Wall 
has  recently  recorded  a  specimen  from  Ishigaki  shima. 

List  of  specimens  of  Elaphe  schmackeri. 


8ci.  Coll.,  To- 
kyo. 

Imp.  Nat. 
Tokyo. 

Sci.  Coll.,  To- 
kyo. 
Hamburg....      2500 
Senckenbeig   18056.2  a1  Male* 


1  118  2+3  9 

.do I  Mar.  13     Doctor  Lenz        27  254      2  124  2+3    ,     10 

Miyakoshima  ' ,  B.  Schmacker.     27  260|      2  104 

I  '  i      I      I      i      l         ! 


a  p.  323,  tigs.  275-276. 


bType. 


ELAPHE  CLIMACOPHORA"  (Boie). 
A0DAISH6. 


1826. 


Coluber  climaeophorus  Boie,  Isis,  1826,  p.  210,  (type-locality,  Japan;  Blom- 
hoff,  collector). — Boulenger,  Cat.  Sn.  Brit.  Mus.,  II,  1894,  p.  54  (Naga- 
saki; Nikko;  Miyanoshta;  Mt.  Onsen,  Shimabara). — Boettqer,  Rat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  52  (Hakone  Mts. ;  Miyanoshta;  Nikko).— 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Nikko);  1905,  II,  p.  514 
(Hondo). — Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasee, 
XXII,  Pt.  2,  1904,  p.  356  (Tsingtau  and  Hankow,  China). 

1837.  Coluber  virgatus  Schlegel,  Phys.  Serp.,  I,  p.  146;  II,  p.  145  (type-locality, 
Japan;  types  in  Leiden  Mus.;  Buerger  and  Siebold,  collectors)  (not  of 
Bonnaterre,  1790). — ScHLEo«Land  Temminck,  Fauna  Japon.,  Kept.,  1837, 
pp.  83, 139  (Japan). — Elaphis  virgatus  DuMERiLand  Bibron,  Erp£t.  Gen., 
VII,  Pt.  1, 1854,  p.  261  (Japan).— Bleeker,  Natuurk.  Tijdschr.  Nederland. 
Indie,  XVI,  1858,  p.  204  (Japan).— Jan,  Icon.  Ophid.,  livr.  21,  1867,  pi.  i 
(Japan). — Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  113 
(Tokyo).— Okada,  Cat.  Vert.  Japan,  1891,  p.  68  (Tokyo;  Osaka;  Awaji; 
Nagato;  Yezo).— Wall,  Journ.  Bombay  Soc.  Nat.  Hist.,  XIV,  1902,  p. 
375  (Arima). — Elaphis  virgata  Martens,  Preuss.  Exped.  Ost-Asiens, 
Zool.,  I,  1866,  p.  Ill;  1876,  p.  379  (Yokohama).— Hilgendorf,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  I,  heft  10,  1876,  p.  29  (Tokyo).— Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V,  heft  46,  1891,  p.  238  (Yezo). 

1837.  Coluber  quadrivirgatus  Temminck  and  Schlegel,  Fauna  Japon.,  Rept., 
Ophid.  pi.  ii  (error;  not  of  the  text). 

« From  K\l}iai,  ladder,  0opo$,  carrying;  referring  to  the  pattern  on  the  back. 
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Description  (figs.  277-278).— Adult  male;  U.S.N.M.  No.  31874; 
Kochi,  Shikoku;  May,  1902;  Dr.  H.  M.  Smith,  collector.  Rostral 
visible  from  above,  m.uch  broader  than  high;  internasals  about  as 
broad  as  long,  smaller  than  prefrontals  which  are  in  contact  with 
supraocular;  frontal  as  long  as  its  distance  from  rostral  and  as  the 
interparietal  suture,  much  broader  in  front  than  behind;  parietals 
longer  than  distance  of  rostral  from  tip  of  snout,  much  narrowed  and 
pointed  behind;  nostril  large,  rounded,  between  two  subequal  nasals; 
loreal  longer  than  high;  one  preocular,  not  in  contact  with  frontal; 
one subpreocular ;  two postoculars;  temporals 2-f-3;  supralabials eight, 
seventh  largest,  fourth  and  fifth  entering  eye;  four  lower  labials  in 
contact  with  anterior  chin-shields,  which  are  of  about  the  same 
length  as  the  posterior;  23  rows  of  scales,  most  of  which  are  distinctly 


278 


Fios.  277-278.— Elaphe  climacophora.    2  x  nat.  size.    277,  top  op  head;  278,  side  op  head.    No. 

36651,  U.S.N.M. 

keeled,  but  outer  two  rows,  at  least,  perfectly  smooth;  228  ventrals; 
anal  divided;  111  pairs  of  subcaudals;  the  ventrals  angularly  bent 
laterally.  Color  (in  alcohol)  dark  umber  brown  above  with  four 
somewhat  obscure  darker  longitudinal  bands,  the  lower  ones  occupying 
four  scale  rows,  viz,  second  to  fifth,  the  upper  ones  three  rows,  viz, 
eighth,  ninth,  and  tenth;  head  uniform,  with  a  blackish  oblique  band 
from  eye  backward  to  the  edge  of  the  lip  crossing  and  occupying  the 
whole  of  the  last  supralabial;  other  supralabials  pale,  lower  labials 
and  throat  whitish;  rest  of  underside  bluish  slate  gray,  the^  ventrals 
pale-edged  behind  and  with  the  lateral  angle  marked  by  a  narrow 
longitudinal  line. 

Dimensions. 

mm. 

Total  length 1, 366 

Snout  to  vent 1^  040 

Vent  to  tip  of  tail 325 
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The  young,  for  instance  No.  34050,  have  no  longitudinal  dark  bands; 
on  the  back  there  are  numerous  brown  transverse,  black-edged  spots, 
separated  by  whitish  cross  bands  and  alternating  on  the  sides  with  a 
series  of  brown  spots;  whole  underside  whitish,  posteriorly  with 
dark  edges  to  the  ventrals;  an  oblique  blackish  band  from  eye  back- 
ward crossing  the  last  supralabial,  but  otherwise  no  pattern  on  head; 
supralabials  narrowly  edged  with  dusky. 

Variation. — Only  one  specimen  with  an  undivided  anal  is  recorded. 
The  subpreocular  is  more  variable;  it  is  absent  on  one  side  in  our 
No.  34003;  in  the  Hamburg  Museum  No.  2427  it  is  lacking  on  both 
sides,  though  indicated  on  the  right  side  by  a  minute  granule;  Doctor 
Wall  has  found  it  absent  in  one  specimen  in  a  lot  of  eleven;  Hil- 
gendorf  in  16  specimens  found  it  absent  in  one  on  both  sides  and  on 
one  side  in  one.  He  also  found  three  postoculars  on  both  sides  in 
two  specimens  and  on  one  side  in  one  specimen,  while  one  postocular 
only  was  present  once  on  both  sides  and  twice  on  one  side.  Doctor 
Wall  records  two  specimen,  with  three  anterior  temporals  on  both  sides. 
In  all  specimens  examined  by  me  the  prefrontals  are  in  contact  with 
supraocular.  The  two  specimens  from  Shikoku  have  the  parietals 
unusually  pointed  behind.  In  the  young  the  frontal  is  longer  relative 
to  its  distance  from  tip  of  snout. 

The  normal  number  of  scale  rows  appears  to  be  23,  but  25  per  cent 
of  the  specimens  recorded  below  have  25.  Ventrals  range  between 
224  and  244,  subcaudals  between  97  and  122. 

Habitat. — Formerly  believed  to  be  confined  to  Japan  proper  where 
it  appears  to  be  common  from  Kiusiu  to  Yezo,  there  being  numerous 
specimens  from  various  localities  in  the  museums.  °  Doctor  Werner 
has  recently  recorded  two  specimens  in  the  Munich  Zoological  Museum 
said  to  have  been  collected  by  Doctor  Haberer  in  Tsingtau  and 
Hankow,  China.  It  should  be  remembered,  however,  that  he  also 
collected  in  Japan  and  that  he  has  credited  two  more  Japanese  species 
to  China,  which  have  not  been  obtained  there  by  any  other  collector 
(see  pp.  331,  336). 

There  are  two  specimens  (No.  7)  in  the  Imperial  Museum,  Ueno 
Park,  Tokyo,  which  are  said  to  be  from  Okinawa  sbima,  but  the 
locality  given  is  almost  certainly  erroneous. 

o  Tokyo;  Mount  Fuji;  Yokohama;  Kochi,  Shikoku  (U.  S.  Nat.  Mua.).  Mount  Onsen, 
Shimabara,  Kiusiu;  Nagasaki;  Nikko;  Miyanoshta  (Brit.  Mus.).  Tokyo;  Nikko  (Sci. 
Coll.  Tokyo).  Hakone  Mts;  Miyanoshta.;  Nikko  (Mus.  Senckenberg.).  Nagasaki; 
Yamato;  Kawachi  (Hamburg  Mus.).    Nagasaki  (Stockholm  Mus.). 
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Museum. 


U.8.N.M.... 


No. 


Sex  and 
age. 


Locality. 


I 
Halfgr. .   Japan. 


When 


I . 


1903. 


Do 31872     Male....!  Kochi,      Shi-     May   - 

koku. 

Do 31874   do.o do do... 

I      1902. 

Do 34002     Female  .    Yokohama .. .    May     2 

Do '34003     Male do |....do... 


Doctor   Mor- 
row. 

Dr.     H.     M. 

Smith. 
....do 


25  228 


25 


A.  Owston...i    23 
....do 23 


Do. 
Do. 
Do. 


34027     Young. .    Mount  Fuji  . .    Aug. 

34050  I. ...do do |....do. 

3B551  i....do.6  ..  Tokyo? 


Hamburg... 
Leiden 

Do 

Imp.  Mus. 

Tokyo. 
Brit.  Mus... 

Do 

Do 

Do 

-     Do 

Do 

Do 

Do 

Do 

Do 


: 


2427     Male....!  Kawachi J  Jan. 

386         (c)       I  Japan 

390 do '      1861. 


7   [Okinawa??] 


Female  d  Japan 

Halfgr  d  I do 

Young  <*' do 

do.rf     do 

Female d\  Nagasaki. 


Young d 

do.<  . 

i do.«  . 

do.*  . 

i  Male.... 


do 

Nikko 

Miyanoshta  . .  . 

do I. 

Mount  Onsen,  I. 
Shimabara.  I 


....do 

....do 

Sci.  Coll.  To- 
kyo. 


23  224 
23  226, 
25  23li      2 

! 

1 


T.  Lenx 23  236       2     99 

vonSiebold...'....  2301. ...I  114 

....do 233| I    98 

23  231,      2|.... 


g 
o 

a 


2+3 

2+3 
2+3 


2+2!  8-9 
2+3;      8 

2+3      8 

3-2+3!      8 

2+2i      8 


Leiden  Mus  . 

do 

Sir  R.  Owen . 
Mr.  Adams.. 
Mr.  Whitely  . 

do 

do 

J.  H.  Leech.. 

do 

P.  Hoist  .... 


23  231 

23  234| 
23  222 
23  232 
23  234 
23  235 
23i  229, 
251  232 
23|  226| 
251  2341 


2+3      8 


a  Description,  p.  325. 

b  Figs.  277-278.. 

c  Type  of  C.  virgatus. 


<*  Boulenger,  Cat.  11.  p.  54. 
t  Boulenger,  C<\t.  1 1 ,  p.  55. 


ELAPHE  QUADRIVIRGATA"  (Boie). 

8HIXAHSBI. 

Plate  XXI. 

1826.  Coluber  quadrivirgatus Boie, Isis,  1826,  p. 209, (type-locality,  Japan;  Blomhoff, 
collector);  Bijdr.  Natuurk.  Wetensch.,  II,  Pt.  1,  1827,  p.  256.—  Schlegel, 
Phys.  Serp.,  1837,  I,  p.  146;  II,  p.  147,  pi.  v,  figs.  15,  26  (Japan).— 
TEMMiNcxand  Schlegel,  Fauna  Jap.,  Kept.,  1837,  pp.  84,  139  (Japan). — 
Boulenger,  Cat.  Sn.  Brit.  Mus.,  II,  1894,  p.  59  (Yokohama;  Nikko; 
Miyanoshta;  Kumamoto;  Satsuma;  Gensan,  Korea). — Boettger,  Kat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  53  (Nikko;  Yezo).— Wall,  Proc.  Zool. 
Soc.  London,  1903,  p.  100  (Japan);  1905,  II,  p.  514  (Hondo;  Yaku  Is.).— 
Werner.  Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII, 
Pt.  2,  1904,  p.  357  (Hankow,  China).— Nikolski,  Zap.  Imp.  Akad.  Nauk, 


o  Signifying  four-striped. 
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S.  Peterburg(8),  XVII,  No.  1, 1905,  p.  263  (Japan:  Unzen;  Hongkong).— 
Compsosoma  quadrivirgatum  Dumeril  and  Bibron,  Erp£t.  Gen.,  VII, 
Pt.  1,  1854,  p.  301  (Japan). — Elaphis  quadrinrgatus  Guenther,  Cat. 
Colubr.  Sn.  Brit.  Mub.,  1858,  p.  94  (Japan). — Jan,  Icon.  Ophid.,  livr. 
24,  1867,  pi.  i,  fig.  1  (Japan). — Hilgendorf,  Sitz.  Ber.  Ges.  Naturf. 
Fr.  Berlin,  1880,  p.  114  (Hakodadi;  Tokyo;  Nambu,  NE.  Hondo).— 
Okada,  Cat.  Vert.  Japan,  1891,  p.  68  (Tokyo;  Hakone;  Nii  shima;  Koze 
shima;  Awaji;  Suwo;  Yezo). — Elaphis  quadriHrgata  Martens,  Preuss. 
Exped..Ost-Asien,  Zool.,  I,  1866,  p.  112  (Nagasaki);  1876,  p.  379  (Yoko- 
hama).— Hilgendorf,  Mitth.  Deutsch.  Gee.  Oet-Asiens,  I,  heft  10, 
1876,  p.  30  (Yezo;  Tokyo).— Fritze,  Mitth.  Deutech.  Ges.  Ost-Asiens, 
V,  heft  46,  1891,  p.  238  (Yezo). 

1826.  Coluber  vulneratus  Boie,  Isis,  1826,  p.  212  (type-locality,  Japan;  Blomhoff, 
collector). 

1837.  Coluber  virgatus  Temminck  and  Schleoel,  Fauna  Japon.,  Rept.,  Ophid., 
pi.  i°  (error;  not  of  text). 

1860.  Elaphis  bilineatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  497  (type- 
locality,  Volcano  Bay,  Yezo;  Doctor  Morrow,  collector). 

1860.  Leptophidium  dorsale  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  498  (type- 
locality,  Hakodate,  Yezo;  Stimpson,  collector). 

1867.  Elaphis  quddrivirgatus  var.  interrupta  Jan,  Icon.  Ophid.,  livr.  24,  pi.  i,  fig. 
2,  cover  p.  2  (type-locality,  Japan;  type  in  Mus.  Milano). 

1867.  Elaphis  quadrivirgatus  var.  atra  Jan,  Icon.  Ophid.,  livr.  24,  pi.  i,  fig.  3, 
cover  p.  2  (type-locality,  Japan;  type  in  Mus.  Milano). — Coluber  quadri- 
virgatus var.  atra  Boettoer,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  53 
(Japan). 

I  have  no  doubt  that  Leptophidium  dorsale,  Hallowell  is  correctly 
referred  here  as  a  synonym.  The  type  seems  to  be  lost,  but  I  have 
before  me  a  young  E.  quadrivirgata  from  Yezo  (U.S.N.M.  No.  23435), 
which  agrees  with  Hallowell' s  description  in  every  particular,  except 
in  the  number  of  ventrals  (100,  which  of  course  is  erroneous  and  prob- 
ably a  misprint  for  200)  and  in  the  shape  of  the  pupil  which  Hallowell 
says  is  "ovoid,"  but  the  latter  statement  is  easily  accounted  for. 

Description  (figs.  279-281).— Adult  female;  U.S.N.M.  No.  31819; 
Yamagawa,  province  of  Satsuma,  Kiusiu;  June  14,  1903;  Dr. 
Hugh  M.  Smith,  collector.  Rostral  much  broader  than  high,  visi- 
ble from  above ;  internasals  about  as  long  as  broad,  smaller  than  pre- 
frontals which  are  broadly  in  contact  with  supraocular;  frontal  as 
long  as  its  distance  from  tip  of  snout  and  as  the  interparietal  suture, 
broader  in  front  than  behind;  parietals  one-fourth  longer  than  dis- 
tance of  frontal  from  tip  of  snout;  nostril  large,  roundish  between 
two  subequal  nasals;  loreal  squarish,  about  as  high  as  long;  one  pre- 
ocular,  not  in  contact  with  frontal;  one  subpreocular;  two  postocu- 
lars;  temporals  2  +  3;  supralabials  eight,  fourth  and  fifth  entering 
eye;  five  lower  labials  in  contact  with  anterior  chin-shields  which 
are  of  the  same  length  as  the  posterior;  19  rows  of  scales,  the  11 
median  faintly,  but  distinctly  keeled,  the  outer  four  on  each  side 
smooth;  ventrals  203,  obtusely  angulate  laterally;  anal  divided;  87 

«  Reproduced  in  this  work  on  Plate  XXI. 
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pairs  of  subcaudals.  Color  (in  alcohol)  above  tawny-olive,  with  four 
longitudinal,  dark  brown  stripes,  the  outer  ones  involving  the  third 
and  fourth  scale  rows,  the  middle  ones  the  sixth  and  seventh  scale 
rows;  the  lower  stripes  end  at  the  vent,  the  upper  ones  continue  on 
the  tail  to  the  tip ;  dark  brown  stripe  from  eye  obliquely  backward 


Figs.  279-281.— Elaphe  quadrivirgata,  adult.    1J  X  nat.  size.    279,  top  of  head;  280,  side  of  head; 
281,  color  pattern  around  the  middle  of  the  body.    No.  36548,  U.S.N.M. 

across  the  eighth  supralabial  and  ending  at  the  angle  of  the  mouth; 
underside  and  lower  half  of  supralabials  light  yellowish. 

Dimensions. 

mm. 

Total  length 890 

Snout  to  vent 695 

Vent  to  tip  of  tail 195 

The  young  may,  or  may  not,  have  a  coloration  like  that  of  the  adult, 
a  feature  to  be  mentioned  more  in  detail  under  the  head  of  variation. 
When  unlike  the  adult,  as  in  Nos.  23435,  from  Yezo  (figs.  282-283), 
and  34026,  from  Yokohama,  the  longitudinal  stripes  are  absent,  and 
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instead  there  are  numerous  more  or  less  complete  narrow,  dusky, 
transverse  zigzag  lines  often  with  pale  edges,  or  these  cross  lines  are 
interrupted  so  as  to  form  a  lateral  series  of  dots  and  a  dorsal  cross 
line,  often  quite  oblique;  on  the  posterior  half  of  the  upper  surface 
of  the  head  there  is  a  brown,  black-edged  pattern  somewhat  resem- 
bling an  ornate  M,  and  anterior  to  this  a  semilunar  band  across  pre- 
frontals and  supraoculars,  as  well  as  various  marks  of  similar  color 
on  top  and  sides  of  the  snout  and  on  the  supralabials ;  a  brown  black- 
edge  postocular  band  crossing  the  last  supralabial;  ventrals  faintly 
marked  with  brownish  except  on  lateral  angle  which  is  visible  as  a 
whitish  line. 

Variation. — The  number  of  scale  rows  and  of  supralabials  seem  to 
be  absolutely  constant  in  this  species,  and  only  two  aberrations  with 
regard  to  the  latter  are  on  record,  namely,  two  specimens  examined 
by  Doctor  Wall,  tfho  in  one  found  on  one  side  three  supralabials 
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FlQS.  282-283.— KLAPHE  OUADRIVIRGATA,   YOUNG.      KNLARGED.     282,  COLOR  PATTERN  OF  TOP  OF  READ 
AND  NECK;  283,  COLOR  PATTERN  AROUND  THE  MIDDLE  OF  THE  BODY.     No.  23435,  U.S.N.M. 

entering  the  eye  instead  of  two  and  in  another  9  supralabials  on 
one  side,  fifth  and  sixth  touching  the  eye.  An  undivided  anal  occurs 
sometimes,  and  curiously  enough  it  is  found  in  no  less  than  three 
specimens  out  of  the  five  on  record  from  Shikoku  (Nos.  31876-31878). 
The  subpreocular  is  also  occasionally  wanting,  sometimes  on  both 
sides.  Doctor  Hilgendorf  found  three  postoculars  only  once  on  one 
side,  while  several  in  our  series  show  this  anomaly,  thus  Nos.  23434 
and  23435,  while  No.  4677  has  them  on  both  sides.  The  normal 
number  of  temporals  is  2  +  2,  but  about  35  per  cent  of  the  specimens 
examined  by  me  have  2  +  3,  while  I  have  only  found  1  +  2  in  three 
specimens,  namely,  Nos.  33978,  33979,  and  34016.  The  number  of 
ventrals  varies  between  193  and  215,  subcaudals  between  70  and  99. 
The  coloration  is  very  variable.  In  the  first  place,  there  are  two 
distinct  color  phases,  the  normal  pale  one  with  the  distinct  four  stripes, 
the  other  a  melanistic  phase,  more  or  less  uniform  blackish  brown 
with  the  stripes  more  or  less  obscured  according  to  the  darkness  of  the 
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ground  color.  Of  45  specimens  examined  by  me  only  six  are  mela- 
nistic,  while  in  British  Museum  there  is  the  same  number  in  a  total  of 
14  specimens.  The  black  specimens  are  not  confined  to  any  one 
locality,  but  are  found  in  all  the  islands,  Yezo,  Hondo,  Shikoku,  and 
Kiusiu,  nor  is  this  phase  peculiar  to  the  adults,  as  shown  by  No.  13754, 
which  is  quite  young.  In  most  of  these  black  specimens,  the  labials, 
throat,  anterior  ventrals,  and  several  longitudinal  series  of  spots  on 
the  sides  of  the  neck  are  more  or  less  whitish. 

In  the  pale,  striped  specimens  there  is  also  considerable  variation. 
Thus  the  width  of  the  stripes  is  not  always  the  same,  they  being  some- 
times of  equal  width,  sometimes  the  outer  ones  wider  than  the  median 
ones,  sometimes  vice  versa;  sometimes  the  median  stripes  involve  one 
row  of  scales  only,  the  seventh,  sometimes  two,  the  sixth  and  seventh, 
or  even  three,  viz,  the  eighth.  The  underside  is  also  subject  to  great 
variation  from  nearly  uniform  whitish,  or  yellowish,  to  uniform  slate- 
blue,  with  a  distinct  whitish  line  marking  the  lateral  angle. 

The  most  remarkable  variation  in  coloration  is  probably  that  of  the 
young,  for  while  the  majority  appear  to  have  a  very  distinct  pattern 
of  dusky  dorsal  cross  lines  and  an  ornate  pattern  on  the  head,  as 
described  above,  others  of  exactly  the  same  age  are  practically  colored 
like  the  adults.  Thus  No.  34018,  which  shows  as  yet  no  longitudinal 
stripes,  measures  413  mm.  in  total  length,  while  the  two  striped  young, 
Nos.  13754  and  34544,  are  respectively  375  and  378  mm.  long.  Of 
these  the  latter  is  pale  and  shows  faint  traces  of  a  pattern  on  top  of  the 
head,  sometimes  also  noticeable  in  larger  specimens;  the  former  is 
melanistic  with  a  pale-brown  underside. 

Habitat. — This  species  seems  to  be  confined  to  Japan  proper. 
Numerous  specimens  are  in  the  various  museums  from  Kiusiu,  Shi- 
koku, Hondo,  and  Yezo.  That  it  also  occurs  in  the  seven  islands  of 
Idzu  is  shown  by  a  specimen  from  Nii  shima  in  the  Science  College 
Museum,  Tokyo  (No.  92).  Dr.  Wall  has  recently  recorded  two 
specimens  from  the  island  of  Yaku,  south  of  Kiusiu. 

A  specimen  in  British  Museum  is  said  to  have  been  collected  by  Mr. 
J.  II.  Leech  at  Gensan,  Korea,  but  the  locality  is  uncorroborated  and 
highly  suspicious.  Mr.  Leech  also  collected  in  Japan,  and  there  is 
probably  some  error  involved.0 

Such  is  probably  also  the  case  with  regard  to  a  specimen  in  the 
Science  College  Museum,  Tokyo  (No.  8),  said  to  have  been  collected 
by  Mr.  Tashiro  in  Okinawa  shima.  The  occurrence  of  this  snake  in 
the  Riu  Kius  is  highly  improbable. 

Similar  remarks  apply  to  Doctor  Slunin's  specimen  from  Hongkong 
in  the  St.  Petersburg  Museum. 

o  See  p.  29,  under  Hynobius  leechii.  It  should  be  noted,  however,  that  Werner  has 
recently  referred  an  aberrantly  colored  specimen  to  this  species,  which  Doctor 
Haberer  is  said  to  have  collected  at  Hankow,  China,  and  which  is  now  in  the  collection 
of  the  Academy  of  Sciences  in  Munich.  The  unfortunate  part  is  that  Doctor  Haberer 
also  collected  in  Japan  (Werner,  Bayer,  Akal.,  p.  383),  and  added  two  other  Japanese 
makes  to  the  Chinese  fauna  (see  E.  climacophora,  p.  326.  and  conspicillata,  p.  336). 
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ELAPHE  CONSPICILLATA  o  (Boie). 
SJUfEGUKI. 

1826.  Coluber  conspicillatus  Boie,  Isis,  1826,  p.  211  (type-locality,  Japan ;  BlomhoffT 
collector);  Bijdr.  Natuurk.  Wetensch.,  II,  Pt.  1,  1827,  p.  262. — Schleoel, 
Phys.  Serp.,  1837,  II,  p.  171  (Japan). — Temminck  and  Schlegel,  Fauna 
Japon.  Rept.,  1837,  p.  85;  Ophid,  pi.  in  (Japan). — Hilgendorf,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  I,  heft  10,  1876,  p.  30  (Tokyo).— Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V,  heft  46,  1891,  p.  239  (not  seen  in  Yezo). — 
Boulenger,  Cat.  Sn.  Brit.  Mus.,  II,  1894,  p.  51  (Yokohama;  Nikko; 
Haruna  Hills). — Boettger,  Kat.  Schl.  Mus.  Senckenberg. ,  1898,  p.  52 
Hondo).^WALL,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Nagasaki);  1905, 
II,  p.  513  (Hondo,  Tanega  II.). — Elaphis  conspicillatus  Dumeril  and  Bib- 
ron,  Erp£t.  Gen.,  VII,  Pt.  r,  1854,  p.  285  (southern  islands  of  Japan).— 
Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  114  (Tokyo).— 
Okada,  Cat.  Vert.  Japan,  1891,  p.  68  (Tokyo;  Osaka;  Nikko).— Elapkis 
conspicillata  Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  1, 1866,  p.  112; 
1876,  p.  379  (Nagasaki). 

1860.  Proterodon  tessellatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  499  (type- 
locality,  Japan). — Dinodon  ?  tcssellatus  Boulenger,  Cat.  Sn.  Brit.  Mus.. 
1, 1893,  p.  364. 

1878.  Coronelld  perspicillata  Mueller,  Verhandl.  Naturf.  Ges.  Basel,  VI,  Pt.  4, 
p.  595  (lapsus). 

The  specimen  which  served  Hallowell  for  the  type  of  the  new  genus 
and  species  Proterodon  tcssellatus  was  probably  never  entered  in  the 
catalogue  of  the  National  Museum,  and  seems  to  have  been  lost. 
Boulenger  has  referred  it,  with  a  query,  to  the  genus  Dinodon,b  but  I 
have  no  doubt  that  Hallowell  described  a  fully  adult  Elaj)he  conspi- 
cillata, which  he  failed  to  recognize  as  such,  because  of  the  disap- 
pearance of  the  characteristic  markings  on  head  and  back.  Scale 
formula,  coloration,  and  all,  agree  with  E.  conspicillata.  Even  the 
dental  formula,  as  given  by  him,  does  not  deviate  so  very  far  from 
what  I  find  in  my  specimens,  in  which  the  posterior  teeth  are  decidedly 
smaller  than  those  preceding  them. 

Description  (figs.  284-286).— Adult  male;  U.S.N.M.  No.  34025; 
Mori,  near  Yokohama;  October,  1902;  Owston,  collector.  Rostral 
very  much  broader  than  high,  visible  from  above;  internasals  squar- 
ish, broader  than  long,  much  shorter  than  prefrontals  which  are  in 
contact  with  supraoculars;  rostral  as  long  as  its  distance  from  tip  of 
3nout,  and  longer  than  interparietal  suture,  twice  as  large  as  the  rather 
narrow  supraocular;  parietals  much  longer  than  distance  of  frontal 
from  tip  of  snout;  nostril  large,  rounded,  between  two  nasals,  of 
which  the  posterior  is  considerably  larger  than  anterior ;  loreal  rather 
small,  wider  than  high;  one  preocular  not  in  contact  with  prefrontal; 
no    subpreocular    or    subocular;  two    postoculars;  temporals    large, 

°  Signifying  spectacled,  from  conspicilla,  medieval  Latin  for  a  pair  of  spectacles; 
referring  to  the  black  markings  on  the  head  of  the  young. 
&  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  364. 
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1+2;  supralabials  7,  sixth  largest,  third  and  fourth  entering  orbit; 
four  lower  labials  in  contact  with  anterior  chin-shields  which  are 
longer  than  posterior;  21  rows  of  scales,  with  feeble  keels  visible  on 
the  middle  nine  rows;  207  ventrals,  scarcely  angulate  laterally;  anal 
divided;  74  pairs  of  subcaudals.  Color  (in  alcohol)  above  uniform 
drab-gray,  the  outer  seven  or  eight  scales  with  black  bases  and  lateral 
margins,  and  a  black  spot  on  the  upturned  outer  portion  of  every 
other  or  third  ventral ;  head  above  with  a  few  black  marks,  viz,  an 
inverted  V  on  the  frontal  and  parietal  region  with  a  black  line  on  the 
posterior  third  of  the  interparietal  suture;  three  black  dots  on  pre- 
frontals; a  black  line  on  the  internasals  along  the  suture  with  the 
rostral;  on  the  sides  of  head  a  black  mark  on  suture  between  first 
and  second  supralabials  and  another  under  eye  on  suture  between 
third  and  fourth  supralabials,  this  mark  coming  to  the  lower  lip  on 
the  suture  between  fourth  and  fifth  lower  labials;  an  oblique  black 


286 


285 


Figs.  284-286.— Elaphe  conspicillata.    2  x  nat.  size.    284,  top  of  head,  with  colob  pattern;  285 
side  of  head;  286,  underside  of  head.    No.  36547,  U.S.N.M. 

line  from  postoculars  to  lip  across  the  middle  of  the  sixth  (penultimate) 
supralabial ;  underside  whitish  checkered  with  bold  black  spots,  under- 
side of  tail  with  a  narrow,  often  interrupted,  black  zigzag  line  on  the 
median  suture. 

IHmtnsions. 

mm. 

Total  length 771 

Snout  to  vent 623 

Vent  to  tip  of  tail 148 

The  young,  as  a  rule,  have  a  much  more  distinct  color  pattern,  such 
as  No.  6164,  consisting  of  narrow,  black,  white-edged  dorsal  cross 
bands  alternating  with  vertical  bars  of  the  same  width  and  color, 
sometimes  divided  into  two  rows  of  spots ;  the  pattern  on  the  head  is 
much  more  distinct,  and  the  black  lines  continuous,  the  most  marked 
being  the  inverted  V,  a  curved  line  on  the  prefrontals  between  the 
eyes,  and  the  black  band  back  of  the  upper  outline  of  the  rostral. 
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Variation. — There  is  not  any  great  variation  in  the  scutellation. 
The  number  of  scale  rows  seems  to  be  constant,  21  °,  and  so  is  the 
absence  of  a  true  subpreocular  (the  anomalous  scute  figured  in  fig.  285 
is  really  only  an  accidental  subocular  separated  off  on  one  side  from 
the  upper  posterior  corner  of  the  third  supralabial).  Temporals  are 
also  nearly  always  1 4-  2,  though  Boulenger  mentions  the  occurrence  of 
2  +  2.  In  one  of  our  specimens  the  anal  is  undivided;  ventrals  vary 
between  200  and  227,  subcaudals  between  60  and  76.  In  two  speci- 
mens there  are  eight  supralabials  on  one  side,  in  one  six.  One  speci- 
men, No.  3401 1,  is  abnormal  in  lacking  the  loreal  on  one  side. 

In  the  young  there  is  some  apparent  variation  in  the  color  due  to 
the  fact  that  the  strongly  marked  first  color  pattern  gradually  gives 
way  to  the  uniform  tint  of  the  adults.  Apparently  some  specimens 
retain  the  early  pattern  later  than  others;  thus  No.  31852,  although 
18  mm.  longer  than  No.  34013,  which  has  nothing  left  of  the  original 
pattern  on  the  back  but  numerous  irregular  and  scattered  black  dots, 
shows  the  young  pattern  in  its  least  modified  form.  These  remarks 
refer  chiefly  to  the  pattern  on  the  back,  because  that  of  the  head 
remains  strong  and  plain  long  after  the  back  has  become  uniform. 
Some  of  the  head  markings  remain  longer  than  others,  especially  the 
most  characteristic  ones,  viz,  the  line  crossing  the  penultimate  sup- 
ralabial, the  two  lines  crossing  the  lips  below  the  eye  and  between 
first  and  second  supralabials,  and  the  black  postrostral  line. 

Habitat. — Apparently  confined  to  Japan,  but  not  so  common  as  E. 
quadrivirgata  or  E.  climacophora,  and  comparatively  few  specimens 
with  definite  localities  attached  are  in  the  museums.  The  Leiden 
Museum  specimens  collected  by  von  Siebold  and  Buerger  probably 
came  from  Kiusiu.  The  Stockholm  Museum  has  a  specimen  (No.  536) 
from  Nagasaki,  collected  by  Dr.  O.  Nordquist.  The  Berlin  Museum 
has  it  from  Nagasaki  and  Tokyo,  and  British  Museum  from  Yoko- 
hama, Nikko,  and  the  Haruna  Hills.  Dr.  Wall  has  recently  received 
a  specimen  from  Tanega  shima,  south  of  Kiusiu.  Our  museum,  finally, 
has  it  from  Tokyo,  from  Oide,  Shinshiu,  where  Jouy  collected  it  in 
1882,  and  from  Mount  Fuji.  Dr.  Hugh  M.  Smith  collected  it  in 
Shikoku.  The  only  observation  as  to  the  altitude  attained  by  this 
species  in  the  mountains  is  furnished  with  a  specimen  in  British 
Museum,  which  Lord  Dormer  collected  in  the  Haruna  Hills,  2,500  feet 
above  the  sea. 

Giglioli  and  Salvadori  record fr  a  young  specimen  as  Cattopeltis  con- 
8pidUatu8  taken  by  the  "Vettor  Pisani"  expedition  at  the  Avahuna 
River,  Olga  Bay,  Russian  Coast  Province,  during  September,  1879. 

a  A  specimen  in  the  Munich  Museum  said  to  have  been  collected  at  Hankow,  China, 
by  Doctor  Haberer,  is  recently  reported  by  Doctor  Werner  (Abh.  Bayer.  Akad.  Wis*. 
(Muenchen),  II  Klasse,  XXII,  Pt.  2, 1904,  p.  357)  as  having  23  scale  rows.  Altogether 
it  is  a  very  dubious  record  (see  pp.  326,  331). 

&  Proc.  Zool.  Soc.  London,  1887,  p.  595. 
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Until  further  details  relative  to  this  specimen  be  obtained  it  is  permis- 
sible to  suspect  that  a  mistake  in  identification  has  been  made,  and 
that  in  reality  it  is  an  E.  schrenkii.  I  must  add,  however,  that  there 
are  several  specimens  in  the  Hamburg  Museum  (Nos.  849-852)  col- 
lected by  Doerries  in  the  "Amurgebiet/ '  which  are  identified  there 
as  E.  amspicittata. 

List  of  specimens  of  Elaphe  conspicUlata. 


Mufleum. 


No. 


U.S.N.M... 

6164 

Do 

15417 

Do 

31852 

Do 

34000 

Do 

34010 

Do 

34011 

Do 

34012 

Do 

34013 

Do 

34025 

Do 

36547 



Brit.  Mas.. 

a 

**> 

b 

Do 

c 

Do 

d 

Do 

c 

Sox  and 
age. 


Young. 


Male. 


Locality. 


Japan. 


Whon 
collected. 


Oide.  Shlnshiu. 


1882. 
Oct.   - 


1903. 


Halfgr.«   KochLTosa,  8hi-  !  May 
koku.  i 


Female. |  Mount  Fuji  . 

do do 

Male....! do 

Female do 

Halfgr.tj do 


I 


1898. 
Aug.  — 
...do... 
...do... 
...do... 
do... 


By  whom  j* 

collected  or  from  \  £ 
whom  received.     * 


P.  L.  Jouy. 


8    3 

>  ■  < 


21    214 


21 


Dr.  H.M.Smith.     21 


A.  Owston. , 

....do 

....do 

....do 

....do 


212' 


219 


i 


721+2 


.1+2 


731+2 


|  1902. 

Ma \ec  .  J  Mori,  near  Yoko- '  Oct.    -    do |  21207      2[    14 

hama. 

Young'  |  Tokyo Sci. Coll., Tokyo.  21,  207 (      2     68 

Adult'. I  Japan |  21   211,      2\    73 

Male/.. | do Leiden  Mus  ....  21 '  219      2,    67 

Young/ do ! do |  212I71      2     66 

Male  /.J  Yokohama ' Challenger    Ex-,  21   215*      2     67 

I  |  •      pad.  j 

Young/1  Nikko i '....' do 21  224 

...do./. j  Haruna    Hill*,  I Lord  Dormer...  21208 

I      2,500  feet.  i  (  I        ' 


I 


I        I 


63 


7-8 


7 
7 

6-7 
7-8 

7 


1+2 

1+2 

1+2 

1+2 

1+2 

I 

I 
1+2 


1+2       7 
t+21    8? 


■ 


a  Length  488  mm. 
fc  Length  470  mm. 
e  Description,  p.  334. 


d  Figs.  284-2S6;  Sci.  Coll.  No.  71. 

<  ilallowe  .;  type  of  Prnterodon  tes  set  lotus. 

/  Boulenger,  Cat.  II,  p.  52. 


Genus  LIOPELTIS«  Fitzinger. 

1843.  Liopeltis  Fitzinger,  Syst.  Rept.,  p.  26  (type,  Herprtodryas  tricolor  Schlegel). 
1860.  Eurypholis  Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  493  (type,  E.  semicari- 

natus). 
1862.  Phragmitophis  Guenther,  Ann.  Mag.  Nat.  Hist.  (3),  IX,  p.  126  (type,  Cyclo- 

phis  tricolor). 
1895.  Entechinus  Cope,  Pr<x\  Phila.  Acad.,  1894,  p.  427  (type,  Cyclo  phis  major). 
1900.  Entacanthus Cope,  Rep.  IT.  S.  Nat.  Mus.,  1898,  p.  780 (type,  Cyclophis  major). 


°From  \etos,  smooth;  arMr*/,  a  little  shield;  scale. 
26485— No.  58—07 22 
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LiopeUis  is  almost  coextensive  with  Boulenger's  Ablabes  (part 
of  Ablabes  Dumeril  and  Bibron,  1854)  for  which  he  selected  A. 
baliodeirus  as  the  type  (  =  Gongylosoma  Fitzinger,  1843),  with  the 
exception  of  the  latter  species,  which  Cope  says  has  hypapophyses 
present  throughout  the  vertebral  column.  The  species  are  very 
difficult  to  distinguish  generically  from  Elaphe  f  the  chief  character 
being  the  absence  of  apical  pits  to  the  dorsal  scales.  These  are 
very  obscure  in  some  of  the  Elaphe,  for  instance  E.  rufodorsaia, 
and  can  only  be  discovered  by  a  very  careful  examination  of  the 
dry  scale.  This  latter  species,  therefore,  has  been  referred  repeat- 
edly to  the  genus  here  treated  of. 

This  genus  is  mostly  oriental  in  its  distribution,  extending  in  the 
west  to  the  Himalayas  and  in  the  south  to  the  Malayan  Islands. 
In  China  it  does  not  reach  farther  north  than  Shanghai  and  is  also 
unknown  in  Japan  proper.  The  Chinese  species  extends,  however, 
to  Formosa,  and  there  are  two  species  apparently  peculiar  to  the 
Riukius. 

KEY   TO   THE    RIUKIU   AND    FORMOSA    SPECIES    OF   LIOPELTIS. 

o1.  Scale  rows  15. 

61.  Posterior  chin-shields  much  shorter  than  the  anterior L.  major,  p.  338. 

62.  Posterior  and  anterior  chin-shields  subequal L.  scviicarvnata,  p.  340. 

a2.  Scale  rows  17 L.  herminse  p.  343. 

LIOPELTIS  MAJOR  o  (Gucnthcr). 

1868.  Cyclophis  major  Guenther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  p.  120  (type- 
locality,  near  Ningpo,  China;  type  in  Brit.  Mus.);  Rept.  Brit.  India,  1864, 
p.  230  (Ningpo;  Hongkong)  pi.  xvn,  fig.  L;  Ann.  Mag.  Nat.  Hist.  (6),  I, 
1888,  p.  170  (near  Kiukiang,  China). — Ablabes  major  Boettoer,  Ber. 
Senckenberg.  Naturf.  Ges.,  1894,  p.  140  (Lueshan  Mts.,  Kiukiang).— 
Boulenger,  Cat.  Snakes  Brit.  Mus.,  II,  1894,  p.  279  (eastern  China; 
Formosa);  Proc.  Zool.  Soc.  London.,  1899,  p.  165  (Prov.  of  FokienV— 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  93  (Hongkong;  Formosa). 

1860.  Herpetodrya8  chloris  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  503  (type- 
locality,  Hongkong;  type,  U.S.N.M.  No.  7335;  Brooke,  collector). 

Description. — Half  grown  male;  U.S.N.M.  No.  7335;  type  of  Her- 
petodryas  chloris  Hallowell;  Hongkong  Island,  China;  May,  1854; 
Mr.  Brooke,  collector  (figs.  287-289).  Rostral  somewhat  broader 
than  high,  visible  from  above;  internasals  very  small,  much  smaller 
than  prefrontals,  which  are  broadly  in  contact  with  supraocular; 
frontal  much  longer  than  its  distance  from  tip  of  snout,  equalling  the 
interparietal  suture,  slightly  wider  in  front  than  behind,  wider  than 
supraoculars;  parietals  long,  twice  as  long  as  the  frontal's  distance 
from  rostral,  followed  by  two  enlarged  scales  or  scutes,  which  are 
larger  than  internasals;  nostril  large,  oval,  in  the  anterior  portion  of 
an  elongated  nasal;  loreal  much  longer  than  high,  about  the  same 

a  Signifying  larger;  rather  large. 
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length  as  nasal  but  lower;  one  preocular  widely  separated  from  frontal; 
two  postoculars,  upper  largest;  temporals  1  +2,  large,  with  straight 
edges;  8  supralabials,  fourth  and  fifth  entering  eye,  seventh  largest, 
sixth  nearly  triangular;  four  lower  labials  in  contact  with  anterior 
chin-shields,  which  are  longer  than  posterior;  15  rows  of  smooth 
scales;  163  ventrals,  not  angulate  laterally;  anal  divided;  86  pairs  of 
subcaudals.  Color  (in  alcohol)  above  blue,  in  life  bright  green; 
under  side  white  or,  in  life,  yellow. 

Dimensions. 

mm. 

Total  length 684 

Snout  to  vent 506 

Vent  to  tip  of  tail 178 

A  young  specimen  from  the  province  of  Fokien,  China,  is  described 
by  Boulengera  as  having  irregular  black  transverse  spots  on  the 
nape  and  anterior  part  of  the  back,  and  traces  of  an  interrupted 
black  lateral  streak. 

287 

280 


288 


FlG8.  287-289.— LIOPELTI8  MAJOR.     2  X  NAT.  SIZE.     287,  TOP  OF  head;  288,  SIDE  of  head;  289  UNDEP- 
8IDE  OF  HEAD.     No.  7335,  U.S.N.M. 

Variation. — Boulenger  describes  this  species  as  having  a  divided 
nasal,  but  I  can  not  make  out  any  such  division  in  our  specimen. 
Doctor  Wall  mentions  a  specimen  having  seven  labials,  with  the  third 
and  fourth  touching  the  eye  on  one  side.  Ventrals  range  between  163 
and  177;  subcaudals  between  70  and  90. 

Habitat. — Apparently  restricted  to  the  lower  Yangtse  Valley  and 
coasts  of  eastern  China,  between  Hongkong  and  Shanghai,  as  well  as 
to  Formosa,  from  which  island  Swinhoe  brought  four  specimens  to 
British  Museum.  Doctor  Wall  saw  two  additional  specimens  from 
Formosa  in  the  Hongkong  City  Hall  Museum.  In  the  Chinese 
province  of  Fokien  it  has  been  found  as  high  as  3,000  to  4,000  feet 
altitude. 

oProc.  Zool.  Soc.  London,  1899,  p.  165. 
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List  of  specimens  of  Liopeltis  major. 


Muaeum.      No.        Sex.  Locality.  ^  ^*eT       |      £     ^      |      £     | 


~.i_  By  whom        c     —  s      £      A 

I  I 


1854. 

U.8.N.M...     7335  Male'..    Hongkong  Island  ...    May  —     Brooke 15   163  2  861-1-2 

BriUMiui..         /Female*    Formosa R.Swinhoe..  15  17D  2  86 

Do 0;....do.* do do 15   168  2  86 

Do *'....do.» do do 15   176  2  85 


Do r....do.* do do 15  171       2    83 

I 

•  Description,  p.  338;  figs.  287 -2f«.    Type  of  B.  chloris.  »  Boulenger,  Cat.  II,  p.  279. 

LIOPELTIS   SEMICARINATA  a  (H  alio  well  >. 

1860.  Eurypholis  scmicarinatus  Hallow  ell,  Proc.  Phila.  Acad.,  1860.  p.  493 
^type-locality,  Nafa,  Okinawa  shima,  Riu  Kiu;  types,  U.  S.  Nat.  Mus., 
No.  7316;  Wright,  collector). — AbUxbes  semicarinatus  Boulexger.  Proc. 
Zool.  Soc.  London.  1887,  p.  148  ("Loochoo  Islands/'  Piryer,  collectors- 
Cat.  Sn.  Brit.  Mus.,  II,  1894,  p.  278  (Great  Loochoo  Island;  Hoist,  col- 
lector; Nagasaki!  >.— Frttze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  862;  author's 
separate,  p.  13  (Okinawa  shima).  p.  864;  author's  separate,  p.  15  ( Amami-o- 
shima).— Boettger.  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p. 
115  (Miyakoshima,  Yaeyama  groups  Kat.  Schl.  Mus.  Senckenberg.,  1898. 
p.  78.— Wall,  Proc.  Zool.  Soc.,  London,  1903,  p.  101  (Japan;  Loo  Chore i; 
1905,  II,  p.  515  (Okinawa;  Amami). 

1868.  Cydophxs  nebulosus  Giexther,  Ann.  Mag.  Nat.  Hist.  (4),  I,  p.  418,  pl.xix, 
fig.  c  (type-locality,  Nagasaki!;  type  in  Brit.  Mus.;  Whitely,  collector). 

The  two  specimens  which  served  Hallowell  as  types  for  this  species 
are  still  in  the  United  States  National  Museum  (No.  7316)  in  a  fair 
state  of  preservation.  The  scale  formulas,  as  given  by  him  and  as 
counted  by  me,  agree  pretty  wrell,  but  his  dimensions  do  not.  He 
says:  Total  length,  1  foot  7 J  inches;  of  tail,  4  inches,  five  lines  [Pied 
du  Roi],  the  equivalents  in  mm  being  about  536  and  1 18.  The  two 
specimens,  as  measured  by  Mr.  Paine,  my  assistant,  are:  Total  length, 
492  and  564  mm.;  tail,  107  and  122  mm.,  a  considerable  discrepancy. 
The  means  of  the  two  specimens,  however,  viz,  528  and  115,  are  so 
near  Hallowell's  figures  that  it  may  be  regarded  as  certain  that  the 
latter  are  not  intended  to  represent  the  dimensions  of  the  individual 
snake. 

An  examination  of  the  type  of  Guenther's  Oyclophis  nebvlosus, 
which  I  was  permitted  to  make  in  1898,  fully  confirms  Boulenger's 
view  that  it  is  only  the  young  of  the  present  species.  The  young  speci- 
men collected  by  Hoist  in  Okinawa  shima  has  the  frontal  shield  con- 
siderably larger  than  Guenther's  type,  but  is  otherwise  indistinguish- 
able, and  a  young  specimen  from  Miyakoshima  of  the  Saki  shima 
group  now  before  me  and  described  below  is  also  similar.     The  alleged 

<*  Signifying  half-keeled,  the  scales  of  the  body  being  only  keeled  in  their  anterior 
half. 
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habitat  of  the  type  of  C.  nebulosus,  which  is  said  to  have  been 
"obtained  by  Mr.  Whitely  at  Nagasaki"  is  undoubtedly  erroneous, 
and  it  is  almost  certain  that  all  the  birds  and  reptiles  recorded  as 
obtained  by  him  at  that  place  were  not  actually  collected  there. 
They  are  of  much  more  southern  origin,  most  probably  from  some 
group  of  the  Riu  Kius. 

Description. —  Young — Science  College  Museum,  Tokyo,  Japan,  No. 
15;  Miyakoshima,  Saki  shima  group;  figs.  290-292.  Rostral  about  as 
broad  as  high,  visible  from  above;  internasals  very  small,  the  suture 
between  them  less  than  one-half  the  suture  between  the  prefrontals; 
frontal  much  longer  than  its  distance  from  the  tip  of  the  snout  and 
equally  suture  between  parietals;  nostril  large,  extending  nearly  the 
entire  height  of  the  nasal;  lQreal  trapezoidal  higher  behind,  slightly 
longer  than  high;  one  preocular  not  in  contact  with  frontal;  two  post- 


290 


291 


FlOS.  290-292.— LIOPELT18  SEMICARINATA.     2  X  NAT.  SIZE.     290,  TOP  OF  HEAD;  291,  81DE  OF  HEAD;  292, 
UNDERSIDE  OF  HEAD.     No.  15,  SCI.  COLL.  TOKYO. 

oculars;  temporals  1  -f  2,  large;  eight  supralabials,  seventh  and  eighth 
largest,  sixth  rather  smaller  than  fifth,  fourth  and  fifth  entering  eye; 
four  lower  labials  in  contact  with  anterior  chin-shields,  which  are  as 
long  as  the  posterior;  15  scale  rows,  median  nine  rows  with  a  slight 
indication  of  keel  at  the  base,  outer  three  on  each  side  smooth,  all 
without  apical  pits;  ventrals,  189;  anal  divided;  subcaudals,  80  pairs. 
Color  (in  alcohol)  above  olive  gray,  with  numerous  obscure  "nebulous" 
spots  of  dusky  on  the  anterior  third  of  body  posteriorly  grading  into 
two  indistinct  dark  longitudinal  lines  on  each  side,  including  a  paler 
band  about  two  scales  wide,  a  dusky  narrow  line  frequently  inter- 
rupted marking  the  boundary  between  scales  and  ventrals;  top  and 
sides  of  head,  except  labials,  uniform  olive  gray  with  a  minute  black 
spot  on  each  parietal  near  the  middle  of  the  suture  between  them; 
entire  lower  surface  and  supralabials  uniform  whitish,  the  last  two 
with  posterior  margins  blackish. 

Dimensions. 

nun. 

Total  length. .  .^ 285 

Snout  to  vent 225 

Vent  to  tip  of  tail 60 
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The  adult  male  (U.S.N.M.,  No.  7316a;  type;  Naha,  Okinawa 
shima;  November,  1854;  Wright,  collector,  figs.  293-295)  is  in  all 
essential  features  of  scutellation  like  the  one  described  above,  except 
that  the  snout  is  proportionally  more  elongated,  with  resulting  longer 
internasals  and  longer  loreal.  The  coloration  is  more  uniform  above, 
with  faint  indications  of  longitudinal  dusky  streaking,  which  is  very 
marked  on  the  side  of  the  neck  as  interrupted  longitudinal  black 
streaks;  last  two  supralabials  marked  as  in  the  young. 

Dimensions. 

mm. 

Total  length 492 

Snout  to  vent 385 

Vent  to  tip  of  tail 107 

This  snake  grows  to  be  more  than  800  mm.  long. 

Variation. — Variation  both  as  to  scutellation  and  coloration  is 
rather  slight  in  this  species.  The  most  noteworthy  abnormality^  is  pre- 
sented by  U.S.N.M.,  No.  11127,  which  has  the  fifth  supralabial  on 

293  295 


294 


Figs.  293-295.— Liopeltis  skmicarinata.    2  X  nat.  size.    293,  top  of  head;  294,  side  of  head; 
295,  underside  of  head.    No.  731(ia,  U.S.N.M. 

both  sides  divided  by  a  horizontal  suture  so  as  to  cut  off  a  large  pos- 
terior subocular.  The  number  of  scale  rows,  oculars,  temporals,  and 
supralabials  seems  to  be  absolutely  constant,  the  ventrals  and  sub- 
caudals  vary  between  narrow  limits.  The  greatest  deviation  from 
the  normal  is  shown  by  the  type  of  C.  nebulosus,  which  is  said  to  have 
only  174  ventrals,  while  in  the  other  recorded  specimens  this  number 
oscillates  between  185  and  192;  the  subcaudals  vary  from  70  to  82. 

The  most  aberrant  coloration  is  shown  by  one  of  five  large  indi- 
viduals in  the  Science  College  Museum,  Tokyo.  It  has  four  very  dis- 
tinct brown  longitudinal  stripes  on  the  whole  length  of  the  body  from 
nape  to  vent,  while  the  upper  two  stripes  continue  to  the  end  of  the 
tail.  These  specimens  were  collected  by  Mr.  Tashiro  in  Okinawa 
shima. 

Habitat. — Restricted  to  the  Riu  Kiu  Archipelago.  The  types  were 
collected  during  the  Rodgers  North  Pacific  Exploring  Expedition  at 
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Naha,  Okinawa  shima,  from  which  island  there  are  now  specimens  in 
various  museums,  thus  in  Science  College  Museum,  Tokyo,  and  in 
the  Imperial  Museum  (Ueno  Park),  Tokyo,  British  Museum,  and 
Hamburg  Museum  (No.  1491),  and  Doctor  Fritze  states  that  it  is  not 
rare  there  in  summer.  That  it  also  occurs  in  Irhe  southern  group  is 
shown  by  a  Science  College  specimen  (No.  15)  and  two  in  Museum 
Senckenbergianum,  all  from  Miyakoshima.  Finally,  Doctor  Fritze 
enumerates,  it  as  one  of  the  species  occurring  in  Amami-d-shima  of 
the  northern  group,  a  statement  possibly  based  upon  specimens 
collected  by  Doctor  Doederlein.  Doctor  Wall  also  records  three  speci- 
mens from  this  island  as  having  been  secured  by  Owston's  collectors. 
Its  alleged  occurrence  in  Japan  proper  is  entirely  unsupported. 
Whitely's  specimen,  upon  which  Guenther  founded  his  Oyclopis 
nebulosus  is  said  to  have  been  obtained  in  Nagasaki,  but  all  his  birds 
and  reptiles  credited  to  that  locality  most  certainly  came  from  some 
of  the  Riu  Kiu  Islands.0 


List  of  specimens  of  Liopeltis  semicarinata. 


Museum. 


No. 


Sex  and 
age. 


Locality. 


l\ S.N. If...  7316a   Mate* 


Do 73166  Female* 

Do 11127     Male<\.. 


Do ... . 

Sei.  Coll., 
Tokyo. 

Brit.  Mils. 

Do 

Do 

Do 

Do 

Vo 

Do 


38518 
<       15 


...do.*  . 
Young  * 

Male  / . . 
...do./. 
...do./. 
Female  / 
...do./. 
Young  f 
...do.*  . 


Near  Naha,  Oki- 
nawa shima. 

do 

"Japan"  

Okinawa  shima.. 
Miyakoshima  . . . 


I    When 
collected. 


1854. 
Nov.  - 


* '  Loo  Choo  I  aids ' 

....do 

....do 

....do 

....do 

Great  Loo  Choo  1 
Nagasaki!?] 


.do. 


I 


By  whom  col-   ■  8  !  "3  ,  a 

lected.  ~      s  .  _•  .  * 


Sil'lil 


\>\* 


iJ 


Wright I    15  186      2     77 


do '  15  190 

Perry  exped 15  191 

Tashlro 15  187 

15  189 


Nov. 


Pryer  collection  15  190 

.....do 15  190 

do 15  190 

do 15  192 

do 15  187 

Hoist 15  185| 

Whitely 15  174 

l 


a  Type;  description  p.  342,  figs.  293-295. 

ft  Type. 

«■  P.  342. 

d  Sci.  Coll.  No.  7. 


1+2 


2  781+2 
2. ...1+2 
2....  1+2 
2*    801+2 

J        I 


821+2 
76|l+2 
..1+2 
701+2 
7214-2 
761+2 

741+2 

I 


e  Description,  p.  341,  figs.  C90-292. 

/  Boulenger,  Cat.  II,  p.  279. 

9  Boulenger;  type  of  C.  nebulosus. 


LIOPELTIS    HERMIN^b  (Boettger). 

1895.  Ablabes  herminae  Boettger,  Z<k>1.  Anz.,  XVIII,  July  8,  1895,  p.  269  (type- 
locality,  Miyakoehima,  Sake  shima  group,  Riu  Kius;  type  in  Mus. 
Senckenberg.);  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  110  (Miya- 
koshima); Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  78  (Miyakophima).— 
Boulenoer,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  643.— Wall,  Proc.  Zool. 
Soc.  London,  1903,  p.  101  (I/x>  Choos);  1905,  II,  p.  515  (Iriomote). 


«See  also  Wall,  Proc.  Zool.  Soc.  London,  1905,  II,  p.  515,  footnote. 
6  Named  for  — ? 
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Description. — Adult  male;  U.S.N.M.N0.  34014;  Ishigaki  shima, 
Biu  Kiu  Archipelago;  June,  1899;  Owston  collection  (figs.  296-297). 
Rostral  as  high  as  broad,  just  visible  from  above;  internasals  very 
small,  much  less  than  one-half  the  size  of  the  prefrontals,  which  are 
broadly  in  contact  with  supraoculars;  frontal  as  long  as  its  distance 
from  tip  of  snout  and  as  interparietal  suture,  broader  than  supra- 
oculars, considerably  broader  in  front  than  behind;  parietals  broad, 
much  longer  than  frontal;  nostril  large  between  two  nasals,  of  which 
the  posterior  is  much  the  larger;  loreal,  long  and  low,  twice  as  long 
as  high;  one  preocular  widely  separated  from  frontal ;  two  postoculars ; 
1+2  large  temporals;  8  supralabials,  fourth  and  fifth  entering  eye, 
seventh  largest,  twice  as  high  as  eighth,  which  is  very  small,  smaller 


297 


FlOS.   296-297.— LlOPELTIS   HEBMINJE.     1J  X  NAT.   SIZE.     296,  TOP  OF   HEAD;   297,   SIDE    OF  HEAD.      No. 

34014,  U.S.N.M. 

than  the  temporal  immediately  above  it;  four  lower  labials  in  contact 
with  anterior  chin-shields  which  are  longer  than  the  posterior  (on 
one  side,  shorter  on  the  other);  17  rows  of  scales,  which  are  smooth 
except  on  the  posterior  fourth  of  the  body,  where  they  show  a  faint 
keel  at  the  base;  162  ventrals;  anal  divided;  52  pairs  of  subcaudals. 
Color  (in  alcohol)  above,  olive  gray,  each  scale  with  an  ill-defined 
median  dusky  spot  near  the  tip,  thus  forming  faint  dusky  longitudinal 
lines;  underside  whitish,  some  ventrals  with  a  gray  line  along  the 
base,  and  the  subcaudals  more  or  less  mottled  with  gray;  four 
median  supralabials  white,  with  dark  gray  sutures,  the  others  olive- 
gray,  like  the  top  and  sides  of  the  head. 

Dimensions. 

mm. 

Total  length 745 

Snout  to  vent 610 

Vent  to  tip  of  tail 135 

Variation. — The  only  noteworthy  deviation  from  the  above  descrip- 
tion shown  by  the  type  specimen  in  the  Senckenberg  Museum  is  the  two 
undivided  subcaudals  following  the  first  two  pairs;  the  ventrals  are 
practically  identical  in  number,  while  the  subcaudals  are  slightly  more 
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numerous  in  the  type;  in  the  latter  the  subcaudals  have  a  dark  gray 
longitudinal  stripe  on  each  side.  Doctor  Wall  in  one  specimen  counts 
47  subcaudals  only,  and  in  one  he  records  19  scale  rows  "in  mid- 
body;  anteriorly  and  posteriorly  the  normal  17  scales  were  present." 
This  specimen,  from  Iriomote  shima,  has  159  ventrals  and  60  sub- 
caudals. 

Habitat — Thus  far  only  known  from  the  Saki  shima  group,  Riu 
Kiu  Archipelago.  Mr.  B.  Schmacker's  Japanese  collector  obtained 
a  single  specimen  in  Miyakoshima.  Two  more  specimens  in  Mr. 
Owston's  collection  were  recorded  by  Doctor  Wall,  one  of  which 
is  now  in  the  United  States  National  Museum.  It  was  collected  in 
Ishigaki  shima,  June,  1899.  Another  is  now  recorded  by  him  from 
Iriomote  shima. 

List  of  specimens  of  Liopeltis  herminx. 


By  whom  col- 

• 

•3 

S 

1 

9 
00 

• 

i 

J3 

Museum. 

No. 

Sex. 

Locality. 

When 
collected. 

lected  or 
from  whom 

s 

1 

3 

00 

received. 

i 

a 

"a 

< 

1 

1899. 

U.S.N.M 

34014 

Male*.. 

Ishigaki  shima.. 

June  — 

A.  Owston 

17   162 

2 

52 

1+2 

8 

Senckenbeig . 

827 /a 

....do.*. 

Miyakoshima  ... 

.......... 

B.  Schmacker  . 

17j  163 

2 

601+2 

8 

«  Description,  p.  344;  figs.  296-297.  b  Type. 

Genus  PTYAS«  Fitzinger. 

1843.  Ptyas  Fitzinger,  Syst.  Rept.,  p.  26  (type,  Coluber  blummbachii^C.  mu- 

cosus). 
1864.  CorypJiodon  Dumeril  and  Bibron,  Erp£t.  Gen.,  VII,  Pt.  1,  p.  180  (part). 

The  two  species,  in  the  East  known  as  rat-snakes,  may  be  easily- 
distinguished  thus: 
a1  Scale  row*  17;  scale  rows  a  head  length  anterior  to  vent  14;  ventrals  more  than 

185 .• P.  mueosus,  p.  345. 

a2  Scale  rows  15;  scale  rows  a  head  length  anterior  to  vent  11;  ventrals  less  than 

185 P.  korros,  p.  348. 

PTYAS  MUCOSUSo  (Linnaeus). 

1758.  Coluber  mucosas  Linn.ei  s,  Syst.  Nat.,  10  ed.,  I,  p.  226  (type-locality,  "in 
Indiis;"  type  in  Roy.  Mus.  Stockholm);  12  ed.,  I,  1766,  p.  388.—  Ptyas 
mucostis  ("ope,  Proc.  Phila.  Acad.,  1860,  p.  563.— Guenther,  Rept.  Brit. 
India,  1864,  p.  249  (South-continental  Asia;  Formosa). — Zamenis  mueosus 
Boulenger,  Cat.  Sii.  Brit.  Mus.,  I,  1893,  p.  385  (south.  Asia;  Formosa).— 
Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  41  (Taiwan  fu,  For- 
mosa).— Anderson,  Bih.  Svensk.  Vet.  Akad.  Handl.,  XXIV,  Pt.  4,  no.  6, 
1899,  p.  25  (type).— Wall,  Proc.  Zool.  Soc.  Ixmdon,  1903,  p.  90 
(Hongkong). 


«From  nrvds,  a  kind  of  snake,  so  named  by  the  ancient  Greeks  from  its  hissing  or 
spitting  (nrvoo). 

*  Signifying  slimy. — The  gender  of  Ptyas  is  feminine,  but  as  Cope,  and  all  the 
authors  after  him,  have  treated  it  as  masculine,  it  is  here  so  considered. 
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1820.  Coluber  blumenbachii  Merrem,  Syst.  Amph.,  p.  119  (type-locality,  Ben- 
gal).— Coryphodon  blumenbachi  Jan,  Elenc.  Ofid.,  1863,  p.  64  (Bengal; 
Ceylon;  Japan);  Icon.  Ophid.,  livr.  24,  1867,  pi.  hi,  figs.  2-3  (Ceylon; 
Bengal). 

1839.  Coluber  dhumna  Cantor,  Proc.  Zool.  Soc.  London,  1839,  p.  51  (type-locali- 
ties, Carnatic,  Orissa,  Bengal,  Nepal,  Assam,  Arracan,  Tenasserim). 

1860.  Leptophis  trifrenatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  503  (type- 
locality,  Hongkong;  type,  U.S.N.M.,  No.  7510). 

1867.  Coryphodon  blumenbachi  var.  carinata  Jan,  Icon.  Opioid.,  livr.  24,  pi.  m, 
fig.  4  (type-locality,  "Japan;"  type  in  Mus.  Genova)  (not  C.  carinatus 
Guenther,  1858). 

Description. — Adult  male;    U.S.N.M.  No.  7510,  type  of  Leptophis 
trifrenatus;    island  of  Hongkong;    April,  1854;    Lieutenant  Brooke, 

298 


Figs.  298-300.— Pty as  mucosus  (type  of  trifrenatus).    Nat.  size.    198.  top  of  head;  299,  side 
of  head;  300,  underside  of  head.    No.  7510,  U.S.N.M. 

collector  (figs.  298-300).  Rostral  broader  than  high,  somewhat  pro- 
jecting; internasals  as  long  as  broad,  much  smaller  than  prefrontals, 
which  are  in  contact  with  supraocular;  frontal  as  long  as  its  distance 
from  rostral  and  as  the  interparietal  suture,  much  broader  in  front 
than  behind,  the  lateral  edges  distinctly  concave;  supraocular  large, 
as  wide  as  the  frontal  at  its  lateral  convexity;  parietals  broad,  as  long 
as  the  distance  of  frontal  from  tip  of  snout;  nostril  large,  vertically 
elliptic  between  two  subequal  nasals;  three  loreals,  one  larger  anterior 
followed  by  two  smaller,  one  above  the  other;  one  preocular  not  in 
contact  with  frontal;   a  subpreocular;   eye  rather  large,  its  diameter 
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equaling  its  distance  from  nostril;  two  postoculars;  2  +  2  temporals; 
eight  supralabials,  seventh  and  eighth  largest,  fourth  and  fifth  entering 
eye,  fifth  narrow  and  high,  in  contact  with  lower  postocular  and  lower 
anterior  temporal;  five  lower  labials  in  contact  with  anterior  chin- 
shields  which  are  shorter  than  the  posterior;  one  pair  of  postgeneials; 
17  rows  of  scales,  the  middle  three  of  which  are  feebly  keeled,  the 
others  quite  smooth;  190  ventrals;  anal  divided;  111  pairs  of  sub- 
caudals.  Color  (in  alcohol)  tawny  with  irregular  narrow  cross  lines  of 
black  which  is  confined  to  the  edges  and  tips  of  the  scales;  head  above 
uniform,  sides  paler,  labials  and  temporals  edged  behind  with  brown- 
ish black;  underside  whitish,  the  ventrals  marked  with  a  narrow 
brownish  line  at  the  posterior  margin,  becoming  darker  and  broader 
behind,  and  in  addition  every  fifth  ventral  has  on  each  side  a  sharply 
defined,  narrow  dark  brown  bar  along  the  base  or  anterior  margin. 

Dimension*. 

mm. 

Total  length 1, 666 

Snout  to  vent 1 ,  250 

Vent  to  tip  of  tail 415 

The  young  are  said  to  have  usually  light  cross  bands  on  the  front 
half  of  the  body. 

Variation. — Ventrals  are  recorded  as  varying  between  187  and  208, 
subcaudals  between  95  and  140.  The  number  of  loreals  is  somewhat 
variable,  and  Doctor  Wall  records  one  specimen  with  nine  supralabials 
on  one  side,  fifth  and  sixth  touching  the  eye. 

This  species  grows  to  be  more  than  2  meters  long. 

Habitat. — The  rat-snake  has  a  wide  distribution  over  the  entire 
southern  continental  Asia.  In  the  Himalayas  it  is  found  at  an  alti- 
tude of  over  5,000  feet.  In  southeastern  China  it  occurs  from  Hainan 
to  Chusan.  Swinhoe  collected  two  specimens  in  Formosa,  where, 
according  to  Guenther,  the  species  is  not  rare.  These  specimens  are 
in  British  Museum.  A  third  specimen,  from  Taiwan  fu,  South  For- 
mosa, wras  sent  by  Mr.  Schmacker  to  the  Senckenberg  Museum. 

The  locality  of  the  specimen  in  the  Genova  Museum,  upon  which  Jan 
based  his  variety  carinata  and  which  is  said  to  have  come  from  Japan, 
is  undoubtedly  erroneous. 

List  of  specimens  of  Ptyas  mucosus. 
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Sex. 
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o  Type  of  Llallowell's  Ltptophis  trifrenatus.     Description,  p.  346,  figs.  298-300. 


Digitized  by 


Google 


348  BULLETIN    58,    UNITED   STATES    NATIONAL    MUSEUM. 

PTYAS  KORROSa  (Schlegel). 

1837.  Coluber  horros  Schlegel,  Phys.  Serp.,  II,  p.  139  (type-locality,  Java;  types 
in  Leiden  Mus.;  Reinwardt,  collector);  Abbild.  Amph.,  1839,  p.  99,  pi. 
xxvn;  pi.  xxvm,  figs.  1-6. — Coryphodon  korrot  Jan,  Icon.  Ophid.,  livr 
24,  1867,  pi.  iv,  fig.  2  (Oude,  India).— Ptya$  korros  Cope,  Proc.  Phila. 
Acad.,  1860,  p.  563  (Siam).— Steindachner,  Novara  Exped.,  Zool.,  I. 
Kept.,  1867,  p.  65  (Amoy). — Zamenu  korros  Boulenger,  Fauna  Brit 
India,  Rept.,  1890,  p.  324;  Cat.  Sn.  Brit.  Mus.,  1, 1893,  p.  384  (Himaby* 
to  Southern  China,  Malay  Peninsula,  Sumatra,  and  Java). — Wall,  Proc. 
Zool.  Soc.  London,  1903,  p.  90  (Hongkong;  Formosa). 

1837.  Coluber  cancellatus  Oppel  in  SchlegePs  Phys.  Serp.,  II,  p.  139  (specimen 
label  in  Paris  Museum). 

Description. — Adult;  U.S.N.M.  No.  26233;  Trong,  Lower  Siam, 
Malay  Peninsula;  Dr.  W.  L.  Abbott,  collector.  Rostral  slightly 
broader  than  high,  visible  to  a  considerable  extent  from  above;  inter- 
nasals  slightly  broader  than  long,  smaller  than  prefrontals,  which  do 
not  quite  touch  the  supraoculars;  frontal  longer  than  its  distance 
from  rostral,  and  longer  than  the  interparietal  suture,  much  broader 
in  front  than  behind,  the  lateral  outline  quite  concave;  supraoculars 
narrower  than  frontal  at  its  narrowest  point;  parietals  broad  and 
truncate  behind,  their  length  equaling  the  distance  of  the  frontal  from 
tip  of  snout;  nostril  large,  vertically  elliptic,  between  two  nasals,  the 
anterior  of  which  is  slightly  larger;  two  loreals,  the  anterior  largest. 
as  high  as  long,  in  contact  with  preocular  above  the  posterior  loreal 
which  is  rather  small;  one  preocular,  barely  in  touch  with  frontal: 
one  subpreocular;  eye  large,  its  diameter  equaling  its  distance  from 
center  of  nostril;  two  postoculars;  2-1-2  temporals;  eight  supra- 
labials,  seventh  largest,  fourth  and  fifth  entering  eye,  fifth  not  in 
contact  with  temporal;  five  lower  labials  in  touch  with  anterior  chin- 
shields,  which  are  shorter  than  the  posterior;  15  rows  of  smooth 
scales;  161  ventrals;  anal  divided;  140  pairs  of  subcaudals.  Color 
(i^  alcohol)  above  anteriorly  olive,  each  scale  with  a  faint  submar- 
ginal  dusky  line,  on  the  posterior  half  of  the  body  becoming  gradually 
tawny  olive,  the  dark  lines  becoming  marginal  and  black;  no  distinct 
marks  on  head;  sides  of  snout  and  six  anterior  supralabials  pinkish 
buff;  whole  underside  uniformly  whitish  suffused  with  pinkish  buff. 

Dimensions. — The  specimen  described  is  a  skin  in  alcohol,  the  total 
length  measuring  about  1,210  mm. 

Boulenger  measures  one  specimen  in  British  Museum  as  follows: 
Total  length,  1,500  mm.;  tail,  600  mm. 

The  young  are  said  to  have  transverse  series  of  pearl-colored  spots 
forming  cross  bands. 

Variation. — The  number  of  loreals  is  commonly  two  or  three,  but 
Doctor  Wall  reports  one  Chinese  specimen  having  only  one  loreal  on 

aKorrosy  according  to  Schlegvl  himself,  is  the  Javanese  name  for  another  snake 
'Elaphe  melanurm),  and  was  wrongly  applied  by  him  to  the  present  species. 
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both  sides.  The  number  of  ventrafe  varies  between  161  and  177,  the 
subcaudals  between  122  and  145:  Doctor  Wall  gives  the  latter  as 
110-116,  but  some  error  seems  to  be  involved  in  this  statement,  as 
our  five  specimens  from  the  Malay  Peninsula  corroborate  Boulenger's 
figures,  there  being  from  133  to  140  subcaudals.  In  our  six  specimens 
the  preocular  touches  the  frontal  in  only  one  specimen,  namely,  the 
one  described  above,  in  all  the  others  the  prefrontals  and  supraoculars 
are  in  decided  contact. 

Habitat. — This  snake  belongs  to  the  group  of  species  which  extend 
from  the  eastern  Himalayas  eastward  through  southern  China,  in  this 
case  at  least  as  far  north  as  Amoy,  and  southward  through  the  Malay 
Peninsula  to  Sumatra  and  Java. 

It  ia  admitted  to  the  fauna  of  Formosa  on  the  strength  of  a  speci- 
men stated  by  Doctor  Wall  to  be  in  the  Hongkong  City  Hall  Museum. 
The  records  of  this  collection,  as  explained  by  him,  can  not  now  be 
trusted,  and  while  it  is  true  that  no  other  collector  has  obtained  it 
there,  the  general  distribution  of  the  species  is  such  as  to  make  its 
occurrence  in  Formosa  probable. 

List  of  specimens  of  Ptyas  horros. 
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a  Description,  p.  348. 

Genus  ZAMENIS"  Wagler. 

1830.  Zamenis  Wagler,  Nat.  Syst.  Amph.,  p.  188  (type,  Coluber  viridiflavus). 
1843.  Eremiopkis  Fitzinger,  Syst.  Rept.,.  p.  25  (type,  C.  trabalis). 
1843.  Hierophis  Fitzinger,  Syst.  Rept.,  p.  26  (type,  C.  viridiflavus). 
1862.   Tyria  Cope,  Proc.  Phiia.  Acad.,  1862,  p.  338  (substitute  for  Zamenis)  (not 
of  Fitzinger,  1826). 

ZAMENIS  SPINALIS  b  (Peters). 

1866.  Masticophis  spinalis  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1866,  p.  91 
(type-locality,  "Mexico;"  type  in  Berlin  Mus.). — Moellendorpp,  Journ. 
N.  China  Br.  R.  Asiat.  Soc.  (n.  s.),  XI,  1877,  p.  104  (Peking).— Zamenis 
spinalis Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  IX,  1872,  p.  22  (N.  China). — 


«  From  taper rj%,  irascible. 

b  Signifying  pertaining  to  the  spine,  or  backbone,  with  reference  to  the  yellow, 
black-edged  vertebral  line. 
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Strauch,  in  Przewalski's  Mdngoliya  i  Strana  Tangutov,  III,  1876,  p.  46. 
pi.  vin (Ala-shan  Desert). — Mueller,  Verh.  Naturf .  Gee.  Basel,  VII,  Pt .  3, 
1885,  p.  681  (Mongolia).— Boulenger,  Cat.  Snakes  Brit.  Mus.,  I,  1S9:>. 
p.  394  (Korea;  north  China;  Hainan). — Wall,  Proc.  Zool.  Soe.  London. 
1903,  p.  91  (Yangtse  Valley;  Huangtsun,  N.  China).— Werner,  Ahh. 
Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2,  1904,  p.  355 
(Tsingtau,  China). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  «8>. 
XVII,  No.  1,  1905,  p.  226  (Ala-shan;  Ordos). 

1866.  Zamenis  bocourh  Jan,  Nouv.  Arch.  Mus.,  Paris,  II.  1866,  Bull.,  p.  6  (type- 

locality,  Siam;  type  in  Paris  Mus.;  Bocourt,  collector). 

1867.  Zamenis  cataphoranotu*  Jan,  Icon.  Ophid.,  livr.  23,  pi.  ii,  fig.  2 <*  (type- 

locality,  Bangkok,  Siam;  type  in  Paris  Mus.). 

There  being  no  specimen  of  this  species  in  our  collection,  I  give  the 
following  somewhat  condensed  account  of  the  type  specimen  derived 
from  Doctor  Peters' s  original  description. 

Description  (figs.  301-303). — Adult;  Berlin  Museum ;  type;  "Mexico" 
(erroneously).  Snout  projecting,  rounded;  prefrontals  broader  than 
long,  not  longer  than  internasals;  frontal  very  long,  anteriorly  broad 
and  very  obtusely  angulate,  the  lateral  outline  forming  a  shallow  con- 
cavity, posteriorly  forming  an  acute  angle  with  rounded  apex;  supra- 


302 


Figs.  301-303.— Zamenis  spinalis.    Enlarged.    301,  top  or  head;  302,  side  of  head;  303,  under- 
side or  head.    From  Jan,  Icon.  Ophid.,  liv.  23,  pl.  ii,  fig.  2. 

oculars  anteriorly  narrower  than  behind,  where  they  are  broader  than 
the  frontal  at  the  same  point;  parietals  scarcely  longer  than  frontal, 
rounded  behind;  nostril  between  the  upper  part  of  the  two  nasals; 
loreal  trapezoid,  longer  than  high;  preocular  not  in  contact  with 
frontal;  one  subpreocular;  two  postorbitals;  temporals  2  +  2  on  left 
side,  1+2  on  right,  the  upper  anterior  temporal  on  this  side  bein^ 
coalesced  with  the  parietal;  eight  supralabials,  fourth  and  fifth  enter- 
ing eye;  five  lower  labials  in  contact  with  chin-shields,  of  which  the 
posterior  are  slightly  longer  than  the  anterior;  17  rows  of  smooth 
scales;  203  ventrals;  anal  divided;  96  pairs  of  subcaudals.  Color, 
above  olive  greenish  brown;  a  yellow  black-bordered  longitudinal 
line  beginning  near  the  anterior  end  of  the  frontal  along  the  middle  of 

a  See  this  work,  figs.  301-303. 


Digitized  by 


Google 


HERPETOLOGY   OF   JAPAN.  351 

the  back  nearly  to  the  end  of  the  tail,  occupying  the  median  dorsal 
scale  row  and  the  adjacent  halves  of  the  rows  on  either  side;  an  indis- 
tinct cross  band  at  the  pc^erior  edge  of  the  prefrontals,  preoculars  and 
postoculars,  an  indistinct  narrow  longitudinal  band  on  the  temporals, 
the  greater  part  of  the  supralabials  and  the  whole  underside  yellow; 
on  the  upper  part  of  the  supralabials  a  black  irregularly  serrated 
band  which  is  interrupted  on  the  fifth  supralabial  and  again  appears, 
though  narrower,  on  the  posterior  portion  of  the  neck;  a  black  spot 
anteriorly  on  the  lateral  angle  of  each  ventral;  an  indistinct  blackish 
line  on  the  end  of  the  ventrals  and  that  part-  of  the  first  scale  row  lying 
between  them,  the  scales  themselves  white  in  the  middle  so  as  to  form 
a  pale  longitudinal  line  above  the  black  one. 

Dimensions. 

mm. 

Total  length 835 

Snout  to  vent 615 

Vent  to  tip  of  tail 220 

Variation. — This  species  seems  to  be  subject  to  the  usual  variations, 
such  as  "preocular  separated  from  or  just  touching  the  frontal," 
"temporals  1  +  2,  2  +  2,  or  2  +  3."  Boulenger  says:  "Eight  (excep- 
tionally nine)  upper  labials,  fourth  and  fifth  (or  fifth  and  sixth)  enter- 
ing the  eye,"  basing  his  diagnosis  on  four  specimens,  while  Doctor 
Wall,  who  apparently  examined  11  specimens,  probably  mostly  from 
the  Yangtse  Valley,  says  that  the  normal  arrangement  is  nine,  with 
the  fifth  and  sixth  touching  the  eye,  and  that  only  two  specimens  had 
eight  supralabials.  He  also  mentions  one  specimen  with  two  loreals, 
one  behind  the  other,  and  one  with  the  subpreocular  absent  on  one 
side;  two  specimens  had  four  lower  labials  in  contact  with  anterior 
chin-shields  on  both  sides.  All  his  specimens  had  2  +  2  temporals. 
With  regard  to  the  number  of  supralabials,  it  may  be  added  that 
Doctor  Werner  in  the  two  females,  from  Tsingtau,  examined  by  him 
found  eight.  It  is  greatly  to  be  regretted  that  the  exact  localities  of 
the  other  specimens  recorded  have  not  been  given  with  each  individual 
scale  formula.  Minimum  of  ventrals  recorded  by  Doctor  Wall  is  179; 
maximum  by  Doctor  Werner  is  211;  subcaudals  both  minimum  and 
maximum  by  Doctor  Wall  is  84  and  100. 

Habitat. — This  species  was  originally  described  as  from  Mexico, 
but  it  has  since  been  discovered  that  its  real  habitat  is  eastern  Asia, 
where  it  is  recorded  from  Siam,  the  island  of  Hainan,  the  Yangtse 
Valley,  and  from  northern  China,  Mongolia,  and  Korea.  A  specimen 
from  the  latter  country  is  in  British  Museum. 
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List  of  specimens  of  Zamenis  spinalis. 
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a  Type;  description,  p.  350. 
Genus  ZAOCYS"  Cope. 

1860.  Zaocys  Cope,  Proc.  Phila.  Acad.,  1860,  p.  563  (type,  Z.  dhumnades). 
1864.  Zapyrus  Guenther,  Rept.  Brit.  India,  p.  256  (type,  Z.fuscus). 
1891.  Zaoccys  W.  L.  Sclateh,  Journ.  Asiat.  Soc.  Bengal,  Nat.  Hist.,  LX,  p.  238 
(error  typogr.). 

ZAOCYS  DHUMNADESb  (Cantor). 

1842.  Coluber  dhumnades  Cantor,  Ann.  Mag.  Nat.  Hist.,  IX,  p.  483  (type-locality, 
Chusan,  China;  type  in  Brit.  Mus.;  Cantor,  collector). — Zaocys  dhum- 
nades Cove,  Proc.  Phila.  Acad.,  1860,  p.  563  (Ningpo). — Guenther,  Rept. 
Brit.  India,  1864,  p.  256,  pi.  xxii,  fig.  a  (Chusan;  Ningpo). — Boulenger, 
Cat.  Snakes  Brit.  Mus.,  1, 1893,  p.  375,  pi.  xxvi,  fig.  1  (Southern  China).— 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  90  (Shanghai;  Yangtse  Valley).— 
Werner,  Abh.  Bayer.  Akad.  Wiss.  (Murnchen),  Klasse  II,  XXII,  Pt.  2, 
1904,  pp.  357-364  (China),  372,  footnote  (Tamsui,  Formosa). 

1854.  Ablabes  vittatus  Dumeril  and  Bibron,  ErpeX  G£n.,  VII,  Pt.  1, 1854,  (p.  326) 
(type-locality,  China;   type  in  Paris  Mus.;   Montigny,  collector). 

1858.  Coryphodon  carinatus  Guenther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  p.  112 
(part:  Chusan). 

Having  no  specimen  of  this  species  for  description,  I  submit  the 
following  diagnosis  taken  from  Boulenger: c 

Description. — Rostral  broader  than  deep,  visible  from  above;  inter- 
nasals  shorter  than  the  prefrontals;  frontal  once  and  one-fourth  to 
once  and  a  half  as  long  as  broad,  as  long  as  or  a  little  shorter  than 
its  distance  from  the  end  of  the  snout,  a  little  shorter  than  the  parie- 
tals;  loreal  longer  than  deep;  one  preocular,  with  asubocular  below 
it;  two  postoculars;  temporals  2  +  2   or  2  +  1;  eight  upper  labials/ 

«  From  £tr,  a  prefix  meaning  very;  and  (okv$,  swift. 

&  Cantor  gives  no  explanation  of  the  name.  Perhaps  he  meant  to  indicate  a  snake 
being  like  his  Coluber  dhumna  (  =  Ptyas  mucosus),  the  name  of  which  in  Hindu  is  said  to 
be  dhanrin. 

cCat.  Snakes  Brit.  Mus.,  Ill,  p.  375. 
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fourth  and  fifth  entering  the  eye;  five  lower  labials  in  contact  with 
the  anterior  chin-shields,  which  are  shorter  than  the  posterior;  scales 
in  16  rows,  the  two  median  strongly  keeled;  a  second  dorsal  pair 
may  be  feebly  keeled;  ventrals  187-194;  anal  divided;  subcaudals 
108-116.  Color,  anterior  half  of  body  olive  above,  with  black  edges 
to  the  scales  and  a  yellow  or  orange,  black-edged  vertebral  stripe; 
upper  lip  and  belly  yellow,  the  olive  of  the  upper  parts  extending 
down  to  the  ends  of  the  ventrals;  on  the  posterior  part  of  the  body 
the  upper  surfaces  turn  to  black  and  the  lower  to  dark  olive  or  gray. 

Dimensions.  mm. 

Total  length 1, 950 

Snout  to  vent 1,  420 

Vent  to  tip  of  tail 530 

Variation. — Doctor  Werner  has  counted  as  many  as  120  subcau- 
dals in  a  Ningpo  specimen  and  Doctor  Wall  as  few  as  96;  the  latter 
also  gives  199  as  maximum  of  ventrals  observed  by  him.  He  also 
notes  the  following  variations:  Loreal,  in  one  specimen  two  super- 
posed shields  on  one  side;  temporals,  a  single  anterior  in  one  speci- 
men on  one  side;  anterior  chin-shields  in  contact  with  four  lower 
labials  on  both  sides  in  one  specimen. 

Habitat. — Southern  China,  from  Shanghai  to  Hongkong  on  the 
coast  west  to  Lun-ngan-fu,  province  of  Sze-chuen,  in  the  interior. 

Doctor  Werner  has  recorded  its  occurrence  in  Formosa  on  the 
strength  of  a  specimen  in  the  Museum  of  the  Munich  Academy  of 
Sciences,  said  to  be  from  Tamsui. 

Genus  HOLARCHUS<*  Cope. 

1854.  Simotes Dumeril and  Bibron,  Erp£t.  G6n.,  VII,  Pt.  1,  p.  624 (type, 8. russelii 

*=arnensis)  (not  of  Fischer,  1817). 
1887.  Holarchus  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  54  (no  species  mentioned). 
1893.  Dicraulax  Cope,  Amer.  Natural.,  1893,  p.  480  (type,  Holarchus  trinotatus= 
Simotes  purpurascens.) 

The  generic  name  Simotes,  by  which  the  snakes  of  this  genus 
have  long  been  designated  is  preoccupied  by  Simotes  of  Fischer  for  a 
group  of  mammals  as  early  as  1817.  It  has  consequently  to  be 
replaced.  Cope  proposed  Holarchus,  in  1887,  as  a  term  for  those 
species  of  the  genus  which  have  an  undivided  anal.  It  is  not  believed 
that  this  character  alone,  which  moreover  is  not  always  constant,  is 
sufficient  ground  for  a  division  of  the  genus,  and  as  Holarchus  is  the 
name  next  in  date  after  Simotes  it  must  stand  for  the  combined  genus. 

°From  o\o$%  whole,  undivided;  dpxo$}  anus. 
26485— No.  58—07 23 
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HOLARCHUS  FORMOSANUS"  (Guenther). 

1863.  Simotes  swinhonis  Swixhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225 

(rumen  nudum;  not  of  Guenther,  1864)  (Tamsui,  Formosa). 
1872.  Simotes  formosanus  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  IX,  Jan.  1872,  p.  20 

(type-locality,  Takao,  Formosa;  type  in  Brit.  Mus.;  Swinhoe,  collector). — 

Fischer,  Abh.  Naturw.  Ver.  Hamburg,  IX,  1886,  p.  12  (south  Formosa; 

Oldenburg  Mus.;   Ruhstrat,   collector). — Mueller,  Verh.   Naturf.  Ges. 

Basel,  VIII,  Pt.  2. 1887,  p.  263  (south  Formosa).— Boettoer,  Offenbach. 

Ver.  Naturk.  26-28  Ber.,  1888,  p.  129;  Kat.  Schl.  Mus.  Senckenberg.. 

1898,  p.  73  (Hainan  I.,  China).— Boulenger,  Cat.  Sn.  Brit.  Mus.,  II, 

1894,  pp.  222,  359.  pi.  vm,  fig.  2  (Takao,  Formosa;  Swatow,  China);  III, 

1896,  p.  640  (central   Formosa). — Stejneger,  Journ.  Sci.  Coll.  Tokyo. 

XII,  Pt.  3,  1898,  p.  221  (Taipa,  Formosa).— Schenkel,  Verh.  Naturf. 

Ges.  Basel,  XIII,  Pt.  1,  19—,  p.  161. 
1878.  Simotes  bicatenatus  Mueller,  Verh.  Naturf.  Ges.  Basel,  VI,  Pt.  4,  1878,  p. 

595  (Fumun,  Prov.  Kanton,  not  of  Guenther). 
1894.  Simotes  hainanensis  Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p. 

133,  pi.  in,  figs.  2a~c  (type-locality,  Hainan;  type  in  Mus.  Senckenberg.; 

Schmacker,  collector). 

Sauvage  in  1877  has  described  a  Simotes  from  China  as  S.  vaillanti.6 
The  chief  points  of 'difference  seem  to  be  the  double  anal  and  single 
preocular,  but  as  these  characters  are  not  absolutely  constant  in  S. 
formosanu8  it  may  possibly  turn  out  to  be  the  same  species. 

This  species  seems  also  closely  allied  to  H.  violaceus  which  occurs  on 
the  continent  from  Bengal  to  southern  China,  and  which  differs 
chiefly  in  having  only  17  scale  rows  and  fewer  subcaudals.  The  two 
species  appear  to  occur  together  in  some  localities,  thus,  for  instance, 
in  Hainan.c 

Description, — Adult  male;  Science  College  Museum,  Tokyo,  No. 
17 A.;  Taipa,  Formosa;  September,  1897;  T.  Tada,  collector  (figs.  304- 
306) .  Rostral  higher  than  broad,  projecting,  turned  over  on  top  of  the 
snout,  the  portion  visible  from  above  nearly  as  long  as  the  internasal 
and  prefrontal  sutures;  internasals  oblique,  much  broader  than  long, 
smaller  than  prefrontals,  which  are  in  contact  with  supraocular;  fron- 
tal very  large,  twice  as  broad  as  supraoculars,  nearly  as  broad  as  long, 
longer  than  distance  from  tip  of  snout,  and  nearly  as  long  as  pari- 
etals,  which  are  broad  and  truncate  behind;  nostril  round,  between 
two  nostrils  of  which  the  anterior  is  much  the  larger;  loreal  higher  than 
long;  one  preocular,  not  in  contact  with  frontal;  one  subpreocular; 
two  postoculars,  the  lower  ones  on  both  sides  in  this  specimen  abnor- 
mally coalesced  with  fifth  supralabial;  temporals  1  +  2  ,  on  right  side 
an  additional  small  anterior  temporal;  eight  supralabials,  all  higher 
than  long,  the  first  three  lower,  the  f6urth  suddenly  higher,  sixth, 

<*  From  Formosa. 

b  Bull.  Soc.  Philom.  Paris  (7),  I,  p.  107. 

c Cope's  Holarchus  dolleyanus  (Proc.  Phila.  Acad.,  1894  (publ.  1895),  p.  423,  pi.  x, 
fig.  1),  with  17  scale  rows  and  36  subcaudals,  seems  to  belong  to  Holarchus  violaceus. 
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seventh,  and  eighth  largest,  fourth  and  fifth  entering  eye;  three  lower 
labials  in  contact  with  anterior  chin-shields,  which  are  much  longer 
than  posterior;  19  rows  of  perfectly  smooth  scales;  167  ventrals, 
strongly  angulate  laterally;  anal  undivided;  46  pairs  of  subcaudals. 
Color  (in  alcohol)  above  pale  drab  with  numerous  narrow  and  serrate 
chocolate-brown  crossbars  dissolved  laterally  into  small  spots;  a 
somewhat  indistinct  longitudinal,  median  whitish  stripe  more  or  less 
interrupted  by  the  dorsal  crossbars;  head  above  more  clay-colored  with 
a  somewhat  intricate  symmetrical  pattern  of  brown  dark-edged  figures 
which  are  again  outlined  by  a  fight  edge,  viz,  an  inverted  V  on  the  nape 
with  the  apex  on  the  interparietal  suture;  a  median  figure  on  frontal 
like  an  exclamation  mark;  an  oblique  band  on  each  side  across  parietal, 
posterior  temporals,  and  hind  edge  of  last  supralabial;  a  pale  dark- 
edged  line  across  anterior  part  of  frontal  and  supraoculars  through  the 
eye  to  the  upper  lip,  crossing  the  suture  between  fifth  and  sixth  supra- 
labials;  an  angular  mark  with  apex  toward  the  nostral  on  internasals 


Figs.  304-308.— IIolarchus  formosanus.    2  X  nat.  size.    304,  top  of  head;  305,  side  of  head; 

306,  UNDERSIDE  OF  HEAD.   No.  17A,  SCI.  COLL.  TOKYO. 

and  prefrontals;  and  a  few  dark  marks  on  some  of  the  supralabials; 
underside  whitish  shaded  with  pale  drab  toward  the  lateral  ventral 
angle,  which  is  thus  marked  off  as  a  fairly  distinct  white  line. 

Dimensions. 

mm. 

Total  length 557 

Snout  to  vent 449 

Vent  to  tip  of  tail 108 

The  younger  specimens,  for  instance  No.  34045,  are  much  darker  in 
coloration,  the  color  above  being  dark  drab  with  a  rufous  median 
dorsal  line  interrupted  by  very  short,  blackish  crossbars;  sides  pos- 
teriorly nearly  uniform,  with  a  narrow  dusky  longitudinal  line  on  the 
fourth  scale  row;  markings  on  head  essentially  as  in  adults. 

Variation. — Occasionally  specimens  are  found  with  a  divided  anal. 

The  parietals  in  the  three  specimens  examined  by  me  show  the 
curious  characteristic  of  being  in  contact  with  the  lower  postocular 
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behind  the  upper  one,  except  on  one  side  in  two  examples  in  which 
the  outer  part  of  the  parietal  is  separated  off  so  as  to  form  a  small 
abnormal  upper  temporal  of  the  first  row. 

The  ventrals,  in  twelve  recorded  specimens,  vary  between  162  and 
173,  the  subcaudals  between  46  and  55. 

Habitat. — Originally  described  from  the  island  of  Formosa,  where 

it  has  been  recorded  from  Tamsui,  Takao,  Taipa,  and  now  from  Byo- 

ritsu,  on  the  strength  of  a  specimen  in  the  U.  S.  National  Museum 

recently  acquired  from  Mr.  A.  Owston.     It  has  since  been  found  in  the 

province  of  Kwangtung,  southern  China,  and  in  the  adjacent  island 

of  Hainan.  . 

List  of  specimens  of  Holarchttsformosanus. 


a  Description,  p.  354;  figs.  304-306. 
Genus  DINODON*  Dumeril. 

1853.  Dinodon  Dumeril,  Mem.  Acad.  Sci.,  Paris,  XXIII  (p.  463),  author's  sep- 
arate, p.  67. — Dum£ril  and  Bibron,  Erp6t.  Gen.,  VII,  Pt.  1,  p.  447  (type, 
D.  cancellatam). 

1860.  Eumesodon  Cope,  Ptoc.  Phila.  Acad.,  1860,  p.  262  (type,  E.  semicarinatut . 

1860.  Lepidocephalus  Hallowell,  Ptoc.  Phila.  Acad.,  1860,  p.  498  (same  type  . 

1893.  Dianodon  Cope,  Amer.  Natural.,  XXVII,  May,  1893,  p.  481  (emendation'. 

The  genus  Dinodon  differs  chiefly  from  Ophites,  Wagler  6  in  the 
dentition,  inasmuch  as  the  former  has  a  double  interruption  of  the 
maxillary  series,  while  in  the  latter  only  the  anterior  maxillaries  are 
separated  from  the  posterior  series  by  a  single  interval. 

«  From  6*1$,  double;  r»<5oc,  toothless;  referring  to  the  two  toothless  spaces  in 
each  upper  jaw. 

*>  This  is  the  correct  name  for  the  genua  which  many  authors,  including  Boulenger. 
call  Lycodon  Boie.  The  latter  name  appears  first  in  F^rrusac's  Bulletin  dee  Science? 
Naturelles,  1826,  p.  238,  unaccompanied  by  any  diagnosis,  but  embracing  with  cer- 
tainty only  three  species  then  known,  namely:  "  Col.  audax  Daud. — C.  Hdx  Daud.  - 
0.  aulicus  Linn."  One  of  these  is  the  type.  In  the  following  year  Boies  diagnosis 
of  the  genus  was  published  in  the  Isis,  1827,  p.  521,  and  the  type  is  expressly  gi\ en 
as  Col.  audax.  This  certainly  fixes  the  name  Lycodon  beyond  a  doubt,  and  it  will 
consequently  take  precedence  over  Lycognathus  for  the  South  American  snakes  of 
the  latter  genus.  The  name  next  in  time  for  the  Asiatic  genus  is  Ophites  Wagler  (Syst. 
Amph.,  1830,  p.  186),  which  was  based  on  the  single  species  L.  mbcinctus  Bote. 
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Ophites ,  which,  according  to  what  has  been  shown  ,  is  equivalent 
to  Lycodon,  as  hitherto  limited  by  Boulenger  and  others,  is  not  rep- 
resented with  certainty  within  the  territory  covered  by  this  work. 
However,  reference  must  be  made  to  two  species  which  have  been 
credited  to  it,  namely,  Ophites  albofuscus,  of  which  Guenther  says  °  that 
it  "  occurs  also  in  Formosa/ '  the  other  being  Mueller's  "  Eumesodor* 
carinaius  Cope  (?)"  from  Japan.6 

As  to  Ophites  alhofuscus,  I  have  found  no  further  corroborative 
evidence,  and  as  this  species  seems  to  be  confined  to  Sumatra  and 
Borneo,  Guenther's  specimens  probably  belonged  to  some  other 
species.  It  is  then  permissible  to  guess  that  he  referred  to  the  two 
specimens  of  Dinodon  septentrionale  ruhstrati,  which  Swinhoe  sent 
from  Formosa. 

Mueller's  "  Eumesodon  carinatus  Cope  (?),c  Japan,  juv."  in  the  Basel 
Museum/  judging  from  his  description  of  the  dentition  ("the  second 
tooth  and  the  one  before  the  last  are  somewhat  stouter  and  longer 
than  the  others")  is  not  a  "  Eumesodon"  (Dinodon)  at  all,  but  in  all 
probability  an  Ophites.  The  description  does  not  exactly  tally  with 
any  of  the  known  species,  but  comes  probably  nearest  to  0.  sub- 
cinctus, from  which  it  differs,  however,  in  having  smooth  scales 
"except  in  the  sacral  region  [Lendentheil],  where  there  are  three 
rows  of  tectiform  scales"  and  two  anterior  temporals.  The  most 
noteworthy  similarity  is  probably  that  the  "upper  preocular  is  fused 
with  prefrontal,"  a  feature  quite  characteristic  of  0.  subcinctus,  with 
which  the  rest  of  the  scale  formula  also  agrees,  viz,  Sc.  17;  v.  211; 
a.  1  (exceptional);  c.  80.  As  for  the  locality,  "Japan,"  it  should 
be  noted  that  it  is  simply  a  surmise  of  Mueller's,  based  upon  the  fact 
that  the  snake  was  found  in  a  jar  which  also  contained  a  Japanese 
mole  (Talpa  wogura).  The  jar,  however,  was  labeled  "Java,"  and 
Java  is  just  the  type-locality  of  Ophites  subcinctus.  It  should  be 
noted,  however,  that  Mueller  later e  referred  the  specimen  to  Dinodon 
orientate  (Ophites  japonicus). 

Dinodon  is  a  very  compact  little  genus  of  four  species.  Its  center 
of  distribution  seems  to  be  China.  One  species  may  extend  as  far 
west  as  the  Himalayas,  one  is  thus  far  found  only  in  Hondo,  Japan, 
another  in  Kiusiu  and  the  Riu  Kius,  while  a  third  extends  from  Hainan 
in  the  south  to  Vladivostok  in  the  north. 

*  Ann.  Mag.  Nat.  Hist.  (4),  I,  1868,  p.  426. 
6  As  to  Ophites  [Lycodon]  aulicas,  see  footnote  on  p.  358. 

c  Cope  has  given  no  such  name,  so  far  as  I  know;  probably  Mueller  meant  E.  semi- 
carinatus. 
d  Verb.  Naturf.  Ges.  Basel,  VII,  1885,  p.  685. 
« Idem,  VIII,  Pt.  2,  1887,  p.  270. 
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The  genus  is  not  found  in  any  portion  of  the  Malayan  region.     In 
the  latter  it  is  represented  by  the  genus  usually  known  as  Lycodon.  ° 

KEY  TO  THE   SPECIES    OF   DINODON. 

a1  Anal  entire;  a  preocular. 

&1  Scales  smooth;  less  than  210  ventrals. 
c1  Ventrals  189  (185)-209  (average  198);  cross-bars  on  body  and  tail  more  than 

60 D.  rufozonatum.  p.  35S 

^Ventrals  178-195  (average  189);  cross-bars  on  body  and  tail  less  than  GO. 

D.  rufozonatum  walli,  p.  364 
b2  Scales  feebly  keeled;  more  than  210  ventrals. 
cl  Portion  of  rostral  visible  from  above  half  as  long  as  the  interprefrontal  suture. 

D.  semicarinatum,  p.  366 

c2  Rostral  just  visible  from  above D.  septentrionale,  p.  370 

a2  Anal  divided ;  no  preocular D.  orientate,  p.  372 

DINODON  RUFOZONATUM  b  (Cantor). 

1840.  Lycodon  rufozonatus  Cantor,  Zool.  Chusan  (pi.  xi)  (type-locality,  Chusan. 
China;  type  in  Brit.  Mus.';  Cantor,  collector). — Guenther,  Rept.  Brit. 
India,  1864,  p.  319  (Chusan);  Ann.  Mag.  Nat.  Hist.  (4),  I,  1868,  p.  426 
(Formosa).— Jan,  Icon.  Ophid.,  livr.  36,  1870,  pi.  iv,  fig.  3  (Chusan).— 
Stein dachner,  Sitz.  Ber.  Wien  Akad.  Wiss.,  Math.  Naturw.  Cl.,  LXII, 
Pt.  1,  1870,  p.  338;  author's  separate,  p.  13  (Peking).— Mueller,  Verh. 
Naturf.  Ges.  Basel,  X,  Pt.  1,  1892,  p.  205  (Vladivostok).— Dinodon  rufo- 
zonatus Peters,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1881,  p.  89.— Boi - 
lenger,  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  361  (Hainan;  Formosa; 
Tsushima;  northern  China). — Boettger,  Kat.  Schl.  Mus.  Senckenberg.. 
1898,  p.  38  (part:  Formosa).— Wall,  Proc.  Zool.  Soc.  London,  1903,  pp. 
89,  100  (part:  Formosa;  Korea;  Tsushima). — Werner,  Abh.  Bayer. 
Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2, 1904,  p.  354  (Ningpo 
Mts.  near  Shanghai). 

1854.  Dinodon  cancellatum  Dumeril  and  Bibron,  Erp6t.  Gen.,  VII,  Pt.  1,  p.  477 
(type-locality  unknown;  type  in  Paris  Mus.). 

1856.  Coronella  striata  Hallowell,  Proc.  Phila.  Acad.,  1856,  p.  152  (type-locality, 
Ningpo,  China;  types  in  Phila.  Acad.  Mus.;  McCartee,  collector1).— 
Eumesodon  striatus  Cope,  Proc.  Phila.  Acad., 1860,  p.  263. 

1885.  Dinodon  rufozonatus  var.  formosana  Boettger,  Offenbach.  Ver.  Naturk. 
24-25  Ber.,  p.  125  (type-locality,  Formosa;  type  in  Mus.  Senckenb.i; 
26-28  Bor.,  1888,  p.  144  (Formosa). 


<* Lycodon  aulicus  (Coluber  aulicus  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  1758,  p.  220)  is 
credited  to  Formosa  by  Doctor  Wall  (Proc.  Zool.  Soc.  London,  1903,  p.  88)  on  th«> 
strength  of  a  specimen  in  the  Hongkong  City  Hall  Museum  now  so  labeled.  He  states 
that  the  specimen  from  Hongkong  ,  which  Boettger,  upon  the  authority  of  von  Mocllcn- 
dorff,  recorded  as  being  in  that  museum  (Offenbach.  Ver.  Naturk.  26-28  Ber..  1888. 
p.  84)  is  found  there  no  longer,  but,  on  the  contrary,  that  the  only  specimen  of  L. 
aulicus  in  that  institution  is  from  Formosa.  It  is  greatly  to  be  apprehended  that  the 
specimen  in  question,  or  rather  its  label,  has  been  a  victim  of  the  typhoon  mentioned 
by  Doctor  Wall  in  the  introduction  to  his  paper  (p.  84).  He  there  expressly  states 
that  the  circumstances  render  the  accuracy  of  some  of  the  records  open  to  question. 
In  view  of  the  probability  that  the  original  Hongkong  specimen  and  the  one  now 
labeled  as  from  Formosa  are  one  and  the  same,  I  find  it  inadvisable  to  admit  Lycodon 
aulicus  to  the  fauna  of  Formosa  on  the  strength  of  this  record. 

&  Signifying  with  red  belts,  or  bands. 
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Description.— AduU  male;  U.S.N.M.  No.  14614;  Korea?;  Dr.  N.  M. 
Ferebee,  collector.     Rostral  about  one  and  a  half  times  as  broad  as 
high,  the  portion  visible  from  above  equaling  about  one-third  its  dis- 
tance from  frontal ;  internasals  very  much  smaller  than  prefrontals, 
which  are  broadly  in  contact  with  supraocular;  frontal  short  and 
broad,  its  length  equaling  its  distance  from  rostral  and  shorter  than 
interparietal  suture,  its  width  anteriorly  nearly  equaling  its  length, 
and  its  width  at  a  line  through  the  center  of  the  eyes  twice  as  great  as 
that  of  the  supraoculars  at  the  same  line;  parietals  large,  twice  as  long 
as  prefrontals;  nostril  large,  between  two  nasals,  of  which  the  poste- 
rior is  the  larger;  loreal  twice  as  long  as  high,  entering  eye  below  the 
small  preocular,  which  is  widely  separated  from  frontal;  two  post- 
oculars;  temporals  2  +  3,  the  upper  one  of  the  second  row  bordering 
the  parietal  very  large;  8  supralabials,  third,  fourth,  and  fifth  enter- 
ing eye,  sixth  and  seventh  subequal,  largest;  five  lower  labials  in 
contact  with  anterior  chin-shields,  which  are  considerably  longer  than 
the  posterior;  17  rows  of  scales,  which  are  smooth  except  a  few  median 
dorsal  rows'on  the  posterior  fourth  of  the  body,  which  show  faint  keels 
at  the  base  of  the  scales;  197  ventrals;  anal  entire;  71  pairs  of  sub- 
caudals.     Color  (in  alcohol)  pinkish  buff  (in  life  said  to  be  coral  red) 
with  about  58  broad,  dark  brown  cross-bars  on  upper  side  of  body  and 
23  on  tail,  the  bars  being  separated  by  narrow  bands,  about  the  width 
of  a  scale,  of  the  ground  color;  a  series  of  alternating  dark  blotches  on 
the  sides  involving  the  four  outer  scale  rows  and  the  upturned  end  of 
the  ventrals;  top  of  head  isabella-color  with  ill-defined  pale  borders  to 
many  of  the  shields;  labials  and  underside  uniform  pale,  that  of  the 
tail  with  irregular  dusky  blotches. 

Dimensions. 

mm. 

Total  length 1, 063 

Snout  to  vent 863 

Vent  to  tip  of  tail 200 

In  a  younger  specimen,  from  the  country  between  Tientsin  and 
Peking  (No.  29701),  all  the  dark  markings  are  solid  black,  even  the  top 
of  the  head  and  the  light  edges  to  the  head  shields  are  better  con- 
trasted. There  is,  moreover,  a  somewhat  ill-defined  black  transocu- 
lar  spot  from  nostril  to  the  temporal  region  with  radiating  black 
edges  to  the  supralabials. 

Variation. — With  the  exception  of  the  scutellation  of  the  sides  of 
the  head  this  snake  is  not  subject  to  great  variation.  Thus  of  29 
recorded  specimens  only  one  has  2  scale  rows  over  the  normal  number, 
17.°    The  number  of  supralabials  8  is  fairly  constant,  7  occurring  only 

<*Dr.  J.  S.  Thompson,  U.  S.  N.,  in  a  letter  dated  February  9,  1907,  informs  me 
that  he  has  a  specimen  from  Formosa  with  19  scale  rows. 
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rarely.  Temporals  also  are  nearly  always  2-1-3,  but  Boettger  records 
a  Formosa  specimen  with  2+2  and  Doctor  Wall  one  specimen  with  a 
single  temporal  in  the  first  row.  He  also  mentions  a  specimen  with 
three  postoculars  on  both  sides  and  one  with  three  on  one  side.  The 
greatest  variation  is  seen  in  the  relation  of  the  loreal  and  the  conse- 
quent relation  of  the  supralabials  to  the  eye.  In  our  specimens  it 
reaches  the  eye  in  one,  but  not  in  the  other.  In  16  Chinese  specimens 
examined  by  Doctor  Wall  it  touched  the  eye  in  1 1  and  did  not 
reach  it  in  5,  while  in  the  large  series  of  Chinese  specimens  recorded 
by  Boulenger,  viz,  23,  the  proportion  must  have  been  quite  different, 
as  in  the  description  of  the  species  he  says  "  loreal  elongate,  sometimes 
entering  the  eye."  The  resultant  variations  in  the  relation  of  the 
supralabials  to  the  eye  are  given  by  Boulenger  as  rare,  viz,  second, 
third,  and  fourth,  or  only  fourth  and  fifth  entering  eye.  The  number 
of  lower  labials  in  touch  with  anterior  chin-shield  is  also  subject  to 
some  variation,  Doctor  Wall  having  found  four  on  both  sides  in  one, 
and  six  on  one  side  in  two  specimens.  The  normal  range  of  variation 
in  the  number  of  ventrals  seems  to  be  between  189  and  209,  185  as 
recorded  by  Boulenger  in  a  young  Shanghai  specimen  being  quite 
abnormal;  57  subcaudals  in  another  specimen  of  the  same  origin  is 
also  considerably  below  the  normal  range,  which  appears  to  be  62  to  83. 
It  will  be  noted  that  the  Formosa  specimens  average  a  greater  number 
of  subcaudals  than  the  specimens  from  the  mainland  of  China,  but  the 
overlapping  is  not  only  very  great  but  appears  to  be  uncorrected 
with  other  characters. 

The  number  of  dark  cross-bars  on  body  and  tail  varies  considerably 
within  the  limits  of  68  and  99  in  the  specimens  in  which  they  have 
been  recorded,  the  greatest  range  being  on  the  body,  viz,  50  to  75,  as 
against  18  to  24  on  the  tail. 

Habitat. — The  present  species  extends  over  a  large  portion  of  eastern 
China,  including  the  islands  of  Hainan,0  Formosa,  and  Chusan,  rang- 
ing northward  at  least  as  far  as  Vladivostok,  from  which  locality  a 
specimen  has  been  recorded  by  Mueller  as  being  in  the  Basel  Museum. 
It  also  occurs  in  Korea,  but  no  definite  locality  has  been  recorded,  the 
only  specimen  of  certain  Korean  origin  being  in  the  Michigan  Univer- 
sity museum. 

Hoist  sent  two  specimens  from  Tsushima  to  British  Museum. 

It  has  not  been  recorded  from  Japan  proper.  A  fine  specimen  of  the 
continental  type,  in  the  United  States  National  Museum  (No.  14614), 
collected  by  Dr.  N.  M.  Ferebee,  U.  S.  Navy,  is  credited  on  the  record 
book  to  Nagasaki,  but  there  is  no  original  label  or  any  other  original 
document  to  corroborate  this  locality  of  this  specimen  which  came 
with  a  collection  all  the  other  specimens  of  which  are  from  Korea.     As 

a  Regarding  this  locality,  see  under  Elaphe  dicnu,  p.  318,  footnote. 
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the  entries  of  that  particular  time  when  this  specimen  was  received 
are  not  to  be  entirely  depended  on,  it  seems  most  probable  that  this 
specimen  was  really  collected  in  Korea. 

In  Formosa  the  species  seems  to  be  common  and  to  agree  with  the 
continental  form  in  the  number  of  dorsal  spots.  British  Museum  has 
numerous  specimens  from  the  island,  the  Senckenberg  Museum  has 
one,  and  the  Hamburg  Museum  several  collected  by  Doctor  Warburg 
both  in  the  southern  and  the  northern  part  of  Formosa  (Nos.  1526, 
1527).  Similarly,  the  museum  in  Christiania  has  two  specimens  col- 
lected by  Mr.  Navara. 
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DINODON  RUFOZONATUM  WALLI.fl  new  subspecies. 

1895.  Dinodon  rufozonatus  Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber., 
1895,  p.  108  (Miyako8hima  group,  Riu  Kius)  (not  of  Cantor);  Kat.  Schl. 
Mus.  Senckenberg. ,  1898,  p.  38  (part:  Miyakoshima). — Wall,  Proc. 
Zool.  Soc.  London,  1903,  pp.  89,  100  (part:  Japan,  Loo  Choos;  1905,  II, 
p.  515  (Miyako;  Ishigaki;  Iriomote). 

Diagnosis. — Similar  to  typical  Dinodon  rufozonatum,  but  with 
fewer  ventrals,  viz,  178-195  (average  189),  and  fewer  dark  cross-bars 
on  body  and  tail,  viz,  22  to  32  on  body  and  15  to  20  on  tail,  or  to- 
gether on  both,  41  to  52  (average  45);  a  pale  inverted  V  on  the  nape; 
underside  more  or  less  mottled  with  brown  (figs.  307-309). 

Type. — U.S.N.M.  No.  34007;  Ishigaki  shima,  Yaeyama  group;  June, 
1899;  Owston  collection. 

Habitat. — Riu  Kiu  Archipelago. 

Remarks. — While  in  Frankfort  on  the  Main  in  1898  Doctor  Boettger 
had  the  great  kindness  to  show  me  the  specimens  of  this  species  in  the 

307  308 


Figs.  307-309.— Dinodon  rufozonatum  walli.    2  x  nat.  size.   307,  top  of  head;  308,  side  of  head; 

309,  UNDERSIDE  OF  HEAD.  No.  11,  S(  I.  COLL.  TOKYO. 

Senckenberg  Museum.  Unfortunately,  I  did  not  have  time  to  ex- 
amine them  in  detail,  but  I  made  the  note  that  the  Formosa  specimen 
appeared  to  have  about  twice  as  many  dorsal  spots  (56  according  to 
Boettger)  as  those  from  the  Riu  Kius.  This  observation  I  have  had 
an  opportunity  to  test  on  only  eight  additional  specimens,  but  in  these 
I  find  a  similar  proportion  inasmuch  as  in  five  specimens  from  the 
southern  Riu  Kius,6  the  dorsal  spots  are  only  32,  29,  29,  25,  and  2(>, 
respectively,  while  in  two  specimens  from  Korea  and  one  from  north- 
ern China,  Tientsin,  or  Peking,  the  numbers  are  75,  58,  and  50/ 

Doctor  Wall,  who  examined  a  large  number  of  Chinese  specimens 
and  four  from  Ishigaki  shima  (three  of  which  are  the  ones  now  in  the 

a  Named  for  Capt.  F.  Wall,  of  the  Indian  Medical  Service,  author  of  a  Prodromiis 
of  the  snakes  hitherto  recorded  from  China,  Japan,  and  the  Loo  Choo  Islands,  as  well 
as  several  papers  on  Indian  snakes. 

&  Science  College  Museum,  Nos.  11,  12,  and  U.S.N.M.  Nos.  34006-8. 

c  For  further  color  distinctions,  see  remarks  under  Variation,  p.  365. 
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V.S.N.M.  mentioned  above),  as  well  as  one  alleged  to  be  from 
•*  Japan,"  made  similar  observations,  and  also  called  attention  to  the 
lower  number  o£  ventrals  and  higher  number  of  subcaudals  in  the 
lat  ter.  The  numbers  of  these  plates  as  given  by  him  do  not  overlap, 
but  from  the  tables  presented  by  me  (pp.  362  and  366)  it  will  be  seen 
that  there  is  considerable  overlapping.  While  it  may  thus  be  inexpe- 
dient to  give  the  Riu  Kiu  form  a  binominal  appellation,  there  can 
be  no  doubt  that  it  should  be  recognized  nomenclatorially. 

It  appears  that  all  the  names  in  the  synonymy  of  D.  rufozonatum 
are  based  upon  Chinese  or  Formosan  specimens  with  more  than  192 
ventrals  and  less  than  73  subcaudals.  The  type  localities  of  D.  rufo- 
zoruitum,  D.  r.  v&T.formosana,  and  C.  striata  are  known  and  agree  in 
the  scale  formula.  The  type  of  I),  cancellatum  is  from  an  unknown 
locality,  but  the  scale  formula  as  well  as  the  number  of  black  bars  on 
back  and  tail  are  conclusive.  Hence  the  necessity  of  giving  a  new 
name. 

The  number  of  ventrals  and  dorsal  dark  cross-bars  being  the  chief 
distinctive  characters  of  this  subspecies,  as  indicated  above,  it  appears 
superfluous  to  present  a  detailed  description  of  a  Riu  Kiu  specimen, 
but  a  few  remarks  on  the  individual  variation  within  the  form  pecu- 
liar to  the  archipelago  may  not  be  out  of  place. 

Variation. — In  the  five  specimens  before  me  the  loreal  is  in  every 
case  excluded  from  the  eye  by  the  preocular.  That  this  relation  is  not 
constant,  however,  is  shown  by  Boettger's  statement  that  in  some  of 
the  four  Miyakoshima  specimens  examined  by  him  there  is  found 
two  preoculars  on  one  side,  or  on  both  sides  in  some,  while  mostly 
there  is  only  one.  Other  variations  noticed  by  him  are  three  post- 
oculars  on  one  side  in  one  (also  found  in  one  of  the  specimens  before 
me),  and  only  two  supralabials  entering  the  eye  in  another.  Ventrals 
vary  between  178  and  195  in  nine  recorded  specimens;  subcaudals 
between  73  and  87.  The  largest  number  of  dark  cross-bars  in  five 
specimens  is  52,  the  smallest  41. 

In  the  youngest  specimen  before  me  (Sci.  Coll.  No.  11)  the  dark 
markings  on  the  upper  side  are  nearly  solid,  though  even  in  this  many 
of  the  scales  in  the  interior  of  the  blotches  have  narrow  pale  edges. 
In  all  the  other  specimens,  however,  which  are  much  larger,  these  pale 
edges  are  much  broader,  so  that  the  cross-bars  appear  lighter  brown 
with  dark  margins,  the  paler  interior  having  mostly  a  streaky 
appearance. 

The  typical  D.  rufozonatum  from  the  mainland  seems  to  have  the 
cross-bars  solid-colored. 

Habitat. — This  race  seems  to  be  confined  to  the  southern  and  middle 
groups  of  the  Riu  Kiu  Archipelago. 

Mr.  Tashiro  has  collected  specimens  in  the  Yaeyama  group,  both  on 
Iriomote  sliima   and  on   Miyakosliima.     The  Senckenberg  Museum 
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also  has  specimens  from  the  latter  island  and  the  Hamburg  Museum 
from  the  former  (No.  2579).  United  States  National  Museum  has 
three  specimens  from  Ishigaki  shima,  and  Doctor  Wall  examined 
three  more  from  the  same  island.  Finally,  Doctor  Warburg  also 
collected  it  in  Okinawa  shima.     (Hamburg  Mus.  No.  1545.) 

Doctor  Wall  also  mentions  a  specimen  in  Owston's  collection  as 
from  "Japan."  No  other  locality  is  given,  and  until  further  evidence 
is  produced  it  is  permissible  to  question  the  occurrence  of  this  species 
in  Japan  proper. 

List  of  specimens  of  Dinodon  walli. 


Museum. 


U.S.N,M  . 

Do.... 

Do.... 
Scl.  Coll., 
Tokyo. 

Do.... 


Senckenb.. 
Do.... 
Do.... 
Do.... 


No. 


34006 

34007 

34008 

11 

12 

7361a 


Sex  and 
age. 


Male.... 
Male  «... 
Female . 
Young  & 

Male.... 

(«) 
<«) 
(<) 
(0 


Locality. 


Ishigaki  shima . 

Riukiu 

..do 

Iriomote  shima, 

Riukiu. 
Miyskoshima, 

Riukiu. 

do 

do 

....do 

....do 


When 
collected 


June  - 
...do.. 
...do.. 


June  14 


By  whom  col- 
lected or  from     £ 
whom  received,    g 


A.  Owston. . 

do 

....do 

Tashiro 


.do. 


B.  Schmacker. 

do 

do 

do 


195 
190] 

186! 
192| 


822+3 
87  2+3 

8l'2+3J 
85  2+31 


I1? 


■3  '  z 


I 

8  45 

8  43 

8  41 

S  52 


189  1 

178  1 

181|  1 

192  1 

195  1 


73  2+3 


81 


!      I 


a  Type,  p.  364. 


b  Figs.  307-309. 


e  Boettger,  p.  108. 


DINODON  SEMICARINATUM  o  (Cope). 

AKAMATAH  (on  OKINAWA  SHIMA,  According  to  Mr.  Taahiro). 
MATSUTABU  (on  AMAMI-O-SHIMA,  According  to  Mr.  Nakagawa). 

1860.  Eumesodon  semxeannatus  Cope,  Proc.  Phila.  Acad.,  1860,  p.  263  (type- 
locality,  "Loo  Choo;"  type  in  Phila.  Acad.  Mus.;  Heine,  collector); 
1861,  p.  75  (identity  with  L.fasciatus). — Dinodon  semicarinatus  Boulbn- 
ger,  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.  1892,  p.  302  (Okinawa  shima);  Cat. 
Snakes  Brit.  Mus.,  I,  1893,  p.  362  (Oho  shima;  Great  Loo  Choo  Island).— 
Brown,  Proc.  Phila.  Acad.,  June  11, 1902,  p.  185  ("Loo  Choo  Islands").— 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Loo  Choos);  1905,  II,  p.  515 
(Okinawa;  Amami). 

1860.  Lepidocephalus  fasciatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  498  (type 
locality,  "Japan  and  Loo  Choo;"  types,  U.  S.  Nat.  Mus.  No.  7354). 

The  Perry  expedition  and  the  Rodgers  expedition,  according  to 
Hallowell,  brought  home  four  specimens  of  this  species,  namely,  two 
from  "LooChoo"  by  the  former,  two  from  "  Japan"  by  the  latter.    One 

o  Signifying  half-carinated,  with  reference  to  the  scales  being  keeled  only  in  their 
basal  half. 
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of  the  former  was  apparently  donated  to  the  Philadelphia  Academy 
and  served  as  type  of  Cope's  E.  semicarinatas;  the  other  three  are 
still  in  the  U.  S.  National  Museum  as  No.  7354,  but  the  identity  of 
each  specimen  was  not  maintained,  and  it  is  now  impossible  to  point 
out  with  certainty  their  individual  origin.  So  much  is  certain,  how- 
ever, that  the  specimen  now  designated  as  No.  7354c  is  the  type  of 
HallowelTs  L.  fasciatus,  his  description  being  based  on  that  one 
alone.  I  venture  the  guess  that  this  is  the  second  of  the  Perry  expedi- 
tion specimens  and  that  the  other  two  are  Stimpson' s  specimens 
from  "Japan." 

There  is  indirect  evidence  that  Hallowell  was  mistaken  about  these 
two  specimens  of  Lepidocephalus  fasciatus  being  from  "Japan"  as 
distinct  from  "Loo  Choo."  Altogether  he  recorded  only  the  follow- 
ing land  snakes  as  being  collected  by  the  Rodgers  expedition  (W. 
Stimpson) : 

From  "  Loo  Choo: " 

P.  492.   Bothrops  flavovindu,  1  specimen  from  Amakarima  Island,  and 
P.  493.   Eurypholu  semicarinatus,  2  specimens  from  near  Napa,  Loo  Choo,  caught 
by  Mr.  Wright,  Nov.,  1855. 
From  "Japan:" 

P.  498.    Leptophidium  donale,  1  specimen,  "  taken  on  a  hillside  near  Hakodadi, 

Island  of  Jesso,  June,  1855,  by  W.  Stimpson.' ' 
P.  498.  Lepidocephalus  fasciatus,  2  specimens. 

P.  499.  Amphiesma  tigrtnum,  2  specimens  "caught  at  Niphon,  Japan,  May,  1855, 
by  Mr.  Stimpson."*1 

Dr.  W.  Stimpson,  in  his  manuscript  catalogue  of  specimens 
brought  home  by  the  Rodgers  Expedition,  enumerates  the  following 
specimens: 

From  "Loo  Choo": 

No.  Am.  2.  Amakirrima,  April,  1855. 

X-200.  Snakes  taken  near  Napa,  Loo  Choo,  Nov.,  1854  (Wright). 

X-199.  Snake  shot  in  a  paddyfield,  Loo  Choo,  Nov.,  1854  (W.  S.). 

X-187.  Snake  caught  at  Loo  Choo,  under  a  stone  in  low  land,  Nov.,  1854  (W.  S.). 
From  Japan : 

No.  y-249.  Snake  taken  on   a  hillside   near  Hakodadi,  I.  of  Jesso,  Japan,  June 
1855  (W.  S.). 

^-275.  Simoda,  Island  of  Niphon,  Japan,  May,  1855  (Mr.  Brooke). 

y-277.  Simoda,  Island  of  Niphon,  Japan,  May,  1855  (W.  S.). 

It  is  plain  that  No.  Am.  2  is  Bothrops  flavoviridis;  No.  ^-200  is 
Eurypholis  semicarinatus;  No.  y-249  is  Leptophidium  dorsale;  and 
Nos.  ^-275  and  y-277  are  the  two  specimens  of  Amphiesma  tigri- 
num.  Thus  all  the  specimens  enumerated  by  Hallowell  and  Stimp- 
son are  accounted  for  except  the  latter's  Nos.  ^-199  and  ^-187  from 
"Loo  Choo"  or  Okinawa  shima,  and  the  former's  two  specimens  of 

«The  other  snakes  recorded  are  Elaphis  bilineatus,  collected  by  Doctor  Morrow, 
and  Proterodon  lewellatus,  without  any  record  of  locality  or  collector. 
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Lepidocep7ialu8  fasciatus.  There  can  scarcely  be  the  slightest  doubt, 
therefore,  that  they  are  identical,  and  that  IJalloweH's  locality, 
"Japan,"  for  this  species,  is  erroneous. 

Description  (figs.  310-311).— AduU  male;  U.S.N.M.,  No.  7354a; 
paratype  of  Lepidocephalus  fasciatus;  Okinawa  shima;  November, 
1854  ? ;  W.  Stimpson,  collector  i  Rostral  a  little  less  than  twice  as  broad 
as  high,  the  portion  visible  from  above  equaling  about  two  and  a 
half  times  its  distance  from  frontal  and  about  one-half  the  inter- 
prefrontal  suture;  internasals  small,  less  than  half  as  large  as  the  pre- 
frontals which  are  broadly  in  contact  with  supraoculars;  frontal 
broad  and  short,  slightly  longer  than  broad,  its  length  less  than  inter- 
parietal suture  and  equaling  its  distance  from  rostral,  the  anterior 
outline  nearly  straight,  the  lateral  outline  curved  to  the  posterior 
apex;  supraoculars  narrow,  much  narrower  in  front  than  behind; 
parietals  long,  nearly  as  long  as  frontal  and  prefrontal  together; 


FlQS.  310-311.— DlNODON    SEMICARINATUM.      1J  X  NAT.   SIZE.     310,  TOP    OF    HEAD;  311,   SIDE    OF  HEAD. 

No.  7354c,  U.S.N.M. 

nostril  large,  between  two  nasals  of  which  the  posterior  is  much  the 
larger;  loreal  long  and  narrow,  twice  as  long  as  high,  upper  and  lower 
edges  parallel;  one  small  preocular  widely  separated  from  frontal; 
two  postoculars;  temporals  2  +  3;  the  upper  temporal  of  the  third 
row  very  large,  bordering  the  posterior  half  of  the  parietal  exter- 
nally; 8  supralabials,  third,  fourth,  and  fifth  entering  eye,  the  upper 
portion  of  the  third  being  greatly  extended  posteriorly  for  the  pur- 
pose, sixth  and  seventh  largest;  five  lower  labials  in  contact  with 
anterior  chin-shields  which  are  somewhat  longer  than  the  posterior; 
17  rows  of  scales,  the  four  outer  rows  on  each  side  smooth,  the  other 
with  a  feeble  though  distinct  keel  on  the  basal  half  of  each  scale ;  229 
ventrals  with  a  strongly  marked  lateral  angle;  anal  entire;  100  pairs 
of  subcaudals.  Color  (in  alcohol)  pale  yellowish  with  40  dark  cross- 
bars on  the  body  and  about  twenty  on  the  tail,  these  bars  having 
solid  blackish  margins  while  the  scales  inside  the  bars  have  yellow 
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centers;  alternating  with  these  cross-bars  there  is  a  series  of  lateral 
blackish  spots  mostly  on  the  four  outer  scale  rows  and  more  or  less 
connected  with  an  irregular  series  of  single  or  double  spots  on  the 
upturned  ends  of  the  ventrals;  nape  black  with  two  yellowish  spots 
on  the  outer  posterior  angle  of  the  parietals  and  the  adjacent  scales; 
top  of  head  blackish  with  ill-defined  yellowish  markings;  sides  of 
head  yellowish,  most  of  the  shields,  including  the  supralabials,  nar- 
rowly edged  with  blackish;  underside  uniform  pale  yellowish,  that  of 
the  tail  with  irregular  blackish  brown  spots  medially. 

Dimensions. 

mm. 

Total  length 880 

Snout  to  vent 690 

Vent  to  tip  of  tail 190 

The  younger  specimen,  Sci.  Coll.  Mus.,  Tokyo,  No.  10,  is  essentially 
like  the  adult.  It  grows  to  a  considerable  size,  as  a  specimen  from 
O-shima  with  defective  tail  measures  1,510  mm.  in  length. 

Variation. — This  snake  does  not  seem  to  be  subject  to  great  vari- 
ation, as  the  only  abnormalities  in  the  specimens  recorded  are  two 
posterior  temporals  on  both  sides  in  one,  nine  supralabials  on  one 
side  in  another  specimen  and  only  two  supralabials,  namely,  fourth 
and  fifth,  touching  the  eye  in  a  third  specimen.  The  ventrals  vary 
between  211  and  234,  and  the  subcaudals  between  92  and  105  in  the 
perfect  specimens  on  record.  The  lowest  extreme  of  the  latter  is 
given  by  Boulenger  as  65,  but  this  figure  is  derived  from  HallowelTs 
account  of  the  type  of  Lepidocephalus  fasciatus  in  which,  however, 
the  tail  is  mutilated. 

Habitat. — Both  the  Perry  Expedition  and  the  Rodgers  Expedition 
brought  home  specimens  of  this  species,  those  from  the  latter  being 
said  to  hail  from  '  'Japan' '  in  contradistinction  to  the  former  as  being 
from  the  Riu  Kius,  but  as  shown  above  this  statement  is  undoubtedly 
erroneous.  Later  collectors,  including  Mr.  Tashiro,  have  also  obtained 
it  in  Okinawa  shima,  and  in  British  Museum  there  is  a  specimen  from 
"Oho  shima' '  collected  by  Lieut.  A.  Carpenter,  R.  N.,  from  which 
island  Mr.  Nakagawa  also  brought  a  specimen  in  1891  to  the  Science 
College  Museum.  Recently  other  specimens  from  Okinawa  shima 
and  Amami-o-shima  have  been  recorded  by  Dr.  Wall. 

In  the  National  Museum,  Ueno  Park,  Tokyo,  there  is  a  specimen 
(No.  23)  of  this  species  said  to  be  from  the  province  of  Hiuga,  southern 
Kiusiu.     If  the  locality  given  is  correct,  it  is  the  only  record  of  the 
species  in  Japan  proper,  but  the  occurence  there  needs  confirmation. 
26486— No.  58—07 24 
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List  of  specimens  of  Dinodon  semicarinatum. 


Museum. 


No. 


Sex  and  ; 
age. 


Locality. 


I    When 
'collected 


By  whom  col-  > 
lected  or  from  2 
whom  received.     « 


l 


U.8.N.M. 
Do.. 


,7354a  Male  a..    Okinawa  shima 
(73546   Female do 


Do 

Sci.    Coll. 
Tokyo. 

Do 

Do 

Do 

Nat.  Mug. 

Tokyo. 
Brit.  Mus.... 


Do 

Do 

Phila.  Acad. 


7354c|..vdo.ft 
4     Male «.. 


do... 

O-shima. 


2  .        aj        c.       "3 

©      c   ,  a       &       — 
>      -<   !  do      H      £ 


1854? 
Nov.  - 
...do.. 


Rodgers  Exped?     17  229 
do 17  215 


Young. 
Adult. . 
....do.. 


!  Okinawa  shima. 

1 do 

.- do 


1853? 
1891 

1887 
Feb.  - 
Apr.  — 


23   1  Hluga,Kiuj«iu(?)  . 


Male. 


Amami-o-shima  . 


b   do  . . .    Okinawa  shima.  . 

c     Young do 

..J       (<*)       j  "LooChoo" 


Perry  Exped?..     17 
Nakagawa. 1 

Tashiro. 17 

....do.... 
do.... 


1    1002+3 
l1 2+3 


218       1 2+3       8 

233!       1....  2+38-9 


229,       1,  1052+2 


Lieut.  A.  Car- 
penter. 

Hoist 

do 

Perry  Exped. 
(W.  Heine). 


1 

J 



1 

17'....' 

1 

17,  234 

I        ■ 

i 

1        1 
17;  228! 

1 

17,  211 1 

1 

17  221 

1 

97. 


922+ 


o  Description  p.  368. 

&  Type  of  L.  fasciatus;  figs.  310-311. 


c  Total  length  1,510  mm.;  tail  defective. 
d  Cope,  18fi0,  p.  263;  type. 


DINODON  SEPTENTRIONALEo  RUHSTRATI&  (Fischer). 

1868.  Wphites  alboftiscus  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  1, 1868,  p.  426  (For- 
mosa; Brit.  Mus.)  (not  of  Dume>il  and  Bibron). 

1886.  Ophites  ruhstrati  Fischer,  Abh.  Naturw.  Ver.  Hamburg,  IX,  Pt.  1,  no.  6, 
p.  16,  pi.  ii,  fig.  6  (type-locality,  south  Formosa;  types  in  Mus.  Oldenburg; 
Ruhstrat,  collector). 

1893.  Dinodon  septentrionalis  Boulenger,  Cat.  Sn.  Brit.  Mus.,  I,  p.  363  (part: 
Formosa). 

1899.  Dinodon  septentrionalis  var.  ruhstrati  Boulenger,  Proc.  Zool.  Soc.  London, 
1899,  p.  165  (Formosa). 

Doctor  Guenther,  as  quoted  above,  in  a  paper  dealing  with  new 
additions  to  the  British  Museum  snake  collection,  mentions  Ophites 
albofu8CU8  with  the  statement:  "Occurs  also  in  Formosa;  feeds  on 
lizards/ '  In  Boulenger' s  catalogue  there  is  no  indication  of  any  speci- 
men of  this  species  from  Formosa  being  in  British  Museum.  I  take  it, 
therefore,  that  Guenther  mistook  Swinhoe's  specimens  from  Formosa 
for  this  species,  a  supposition  the  more  probable  as  he  afterwards  in 
describing  Ophites  septentrionalis  referred  it  to  the  same  genus.  0. 
albofuscus  is  restricted  to  Sumatra  and  Borneo  (see  p.  357). 

a  Ophites  septentrionalis  Guenther,  Proc.  Zool.  Soc.  London,  1875,  p.  233  (type- 
locality,  unknown,  but  supposed  to  be  "northern  India/'  Boulenger  giving  "Hima- 
layas or  Khasi  Hills  (?);"  Jerdon,  collector). 

From  Septentrionalis y  signifying  northern. 

&  For  Mr.  Ruhstrat,  who  collected  the  types  in  southern  Formosa. 
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The  collective  species  Dinodon  septentrionale  is  recorded  from  the 
eastern  Himalayas  or  Khasi  Hills,  in  Assam,  and  the  Karen  Hills,  in 
Burma,  to  eastern  China  and  Formosa. 

The  exact  relation  of  the  specimens  from  the  various  localities  is 
not  very  well  known,  but  there  seem  to  be  several  color  forms,  of 
which  the  easternmost  and  the  westernmost  are  the  extremes,  viz, 
the  typical  subspecies  D.  septentrionale  from  Assam  or  Himalaya,  and 
Burma,  on  the  one  side,  and  D.  septentrionale  ruhstratiy  from  Formosa, 
on  the  other.  Specimens  from  the  Chinese  coast  province  of  Fokien, 
according  to  Boulenger,0  are  "  intermediate  in  the  pattern  of  color- 
ation" between  these  two  forms.  The  status  of  the  form  which 
occurs  in  the  mountains  of  Kiukiang  is  still  uncertain  on  account  of 
scantiness  of  the  material. 

It  is  unfortunate  that  the  full  scale  formulas  of  the  three  Fokien 
specimens  has  not  been  published,  as  altogether  the  formulas  of  only 
seven  specimens  have  been  recorded,  and  the  more  so  since  the  latter 
seem  to  indicate  a  possible  difference  in  the  number  of  subcaudals  in 
one  of  the  races.  I  find,  namely,  that  in  the  three  Formosan  speci- 
mens in  which  the  tail  was  complete  the  subcaudals  number,  respect- 
ively, 103,  104,  and  97,  while  in  the  three  continental  specimens  on 
record  they  are  stated  to  be  83,  87,  and  88. 

Under  these  circumstances  it  seems  best  to  maintain,  for  the  present 
at  least,  the  subspecific  distinctness  of  the  Formosan  specimens. 

A  partial  translation  of  Doctor  Fischer's  original  description  of  the 
scutellation  and  coloration  of  the  Formosan  specimens  is  subjoined, 
as  I  have  not  seen  any  specimens  of  this  form. 

Description. — South  Formosa;  Mus.  Oldenburg;  Ruhstrat,  col- 
lector. Rostral  just  reaching  the  upper  side  of  the  snout;  interna- 
sals  slightly  broader  than  long,  longer  than  the  prefrontals;  frontal 
pentagonal,  as  broad  as  long,  shorter  than  the  interparietal  suture; 
nostril  between  two  nasals,  of  which  the  posterior  is  much  higher 
than  the  anterior;  loreal  pentagonal,  twice  as  long  as  high,  its  pos- 
terior angle  reaching  under  the  preocular;  latter  well  developed, 
quadrangular,  twice  as  high  as  long,  resting  on  the  third  supralabial 
and  part  of  the  loreal,  extending  to  the  upper  surface  of  the  head, 
though  not  reaching  the  frontal;  two  postoculars,  the  lower  resting 
on  fifth  and  sixth  supralabials;  temporals  2  +  3,  the  two  anterior  in 
contact  with  both  postoculars;  eight  supralabials,  of  which  third, 
fourth,  and  fifth  join  the  eye;  ten  infralabials,  the  first  six  in  con- 
tact with  the  chin-shields;  the  posterior  chin-shields  somewhat  nar- 
rower and  but  slightly  shorter  than  the  anterior;  between  these  and 
the  ventrals  two  or  three  rows  of  elongated  throat  scales;  scales  in 
17  rows,  only  the  six  or  eight  median  rows  b  weakly  keeled;  ventrals 

a  Proc.  Zool.  Soc.  London,  1899,  p.  165. 

&  Must  be  "  seven  or  nine,"  as  the  number  of  scale  rows  is  uneven. — L.  S. 
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221  to  223,  laterally  with  a  distinct  but  not  sharp  angle;  anal  single; 
103  pairs  of  subcaudals,  followed  by  a  horny  tip.  Head  to  the  mid- 
dle of  the  frontal  deep  black,  thence  to  the  third  scale  row  on  the 
nape  gray  in  the  old  specimen,  pure  white  in  the  quite  young  one; 
ground  color  above  reddish  gray;  numerous  (47  to  the  anus  in  the 
old,  36  in  the  young)  deep  brown,  light-edged  crossbands  descending 
on  the  sides  almost  to  the  ventral  surface,  the  spots  as  in  0.  orientalis, 
cut  on  the  posterior  two-thirds  of  the  body  by  a  light  longitudinal 
line  on  the  fourth  scale  row,  so  that  the  portions  thus  cut  off  form  a 
separate  row  of  spots;  alternating  with  these  the  upturned  portion 
of  many  ventrals  have  a  small  brown  spot,  thus  forming  another 
series  of  spots  on  each  side;  the  tail  above  also  has  a  series  of  dark 
brown  transverse  spots,  which  in  the  young  specimen  extend  to  the 
ventrals,  forming  (18)  complete  rings;  the  brown  dorsal  spots  grad- 
ually diminish  in  width  posteriorly,  the  first  one  on  the  nape  extend- 
ing over  17  scales,  while  those  following  become  gradually  shorter, 
until  on  the  second  third  of  the  body  the  light  interspaces  exceed 
them  in  width  (especially  in  the  young  specimen) ;  underside  of  head 
and  body  yellowish  white,  the  tail  of  the  old  specimen  grayish  brown, 
of  the  young  divided  by  complete  dark  rings. 

Dimensions. — Young  specimen:  Total  length,  250  mm. ;  tail,  60  mm. 

Habitat — The  distribution  of  the  species  has  been  given  above 
under  the  preliminary  remarks. 

The  subspecies,  D.  ruhstrati,  as  here  understood,  is  confined  to  the 
island  of  Formosa,  where  it  has  been  collected  by  Mr.  R.  Swinhoe, 
and  later  by  Mr.  Ruhstraht,  the  specimens  brought  home  by  the 
former  being  in  British  Museum,  while  those  by  the  latter. are  in 
the  natural  history  museum  in  Oldenburg. 

List  of  specimens  of  Dinodon  ruhstrali. 

i  ; 

.^of-11!    Bywhomcol- 


Museum. 


No. 


Sex  and 
age. 


Oldenburg. 

Do 

Brit.  Mus.. 

Do 


Adult*. 
Young* . 
Female  & 
. .  .do.  *►  . . 


I 


Locality. 


,  lee  tod. 


lee  ted. 


South  Formosa. Ruhstrat 


do ' i do 

Formosa j I  R.  Swinhoe. 

do I I do 


« 

1 

c 
* 

"3 
c 

< 

9 
s} 

17 

221 

* 

17 

223 

1 

103 

17 

216 

104 

17 

224 

1 

V7 

I 


ft  Boulenger,  Cat.  I,  p.  363. 


o  Co  types;  Fischer,  p.  16. 

DINODON  ORIENTALS  a  (Hilgendorf). 

8HHL0XADA&A  (Doctor  UIXA,  In  Letter). 

1880.  Ophites  orientalis  Hilgendorf,  Sitz.  Ber.  Gee.  Naturf.  Fr.,  Berlin,  1880,  p. 
115,  pi.—,  figs.  1-6  (type-locality,  Tokyo;  type,  Berlin  Mus.  No.  9419; 
Hilgendorf,  collector). 


«  Signifying  eastern. 
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1880.  Ophites  japonicua  Guknther,  Ann.  Mag.  Nat.  Hist.  (5)f  VI,  Dec.t  1880,  p.  462 
(type-locality,  Nikko,  Hondo;  types,  in  Brit.  Mus.;  Maries,  collector). — 
Mueller,  Verh.  Naturf.  Ges.  Basel,  VIII,  Pt.  2,  1887,  p.  270  (Japan).— 
Dinodon  japonicus  Boulenoer,  Cat.  Snakes  Brit.  Mus.,  I.,  1893,  p.  363 
(Nikko,  Hondo).— Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  38 
(Hondo).— Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Kiusiu);  1906, 
II,  p.  513  (Yamanashi,  Hondo). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 
Peterburg  (8),  XVII,  No.  1  (1906),  p.  224  (Nagasaki). 

Hilgendorf  s  Ophites  orientalis  was  described  in  the  Sitzungs- 
Bericht  of  the  meeting  held  October  19,  1880,  which  was  probably 
published  very  shortly  after  that  date.  Guenther's  0.  japonicus,  on 
the  other  hand,  appeared  in  the  December  number  of  the  Annals  and 
Magazine  of  the  same  year.  There  is,  therefore,  apparently  a  very 
brief  priority  in  favor  of  Hilgendorfs  description.  It  may  be  inter- 
esting to  note  that  Hilgendorf  as  early  as  1876  indicated  this  species, 
but  refrained  from  naming  it.° 

Description. —  Young;  U.S.N.M.  No.  34052;  Mount  Fuji;  August, 
1898;  Owston  collection.  Rostral  broader  than  high,  the  portion 
visible  from  above  scarcely  as  long  as  suture  between  internasals; 
the  latter  small,  less  than  half  as  long  as  prefrontals,  the  suture 
between  the  former  only  half  as  long  as  that  between  the  latter; 
prefrontals  broadly  in  contact  with  supraoculars  and  with  eye;  fron- 
tal as  broad  as  long,  and  as  long  as  its  distance  from  rostral,  shorter 
than  interparietal  suture;  supraoculars  small,  less  than  half  the  size 
of  frontal;  parietals  large,  nearly  twice  as  long  as  frontal;  nostril 
large,  round,  between  two  subequal  nasals;  loreal  narrow,  twice  as 
long  as  high,  entering  eye  below  prefrontal;  no  preocular;  two  post- 
oculars;  temporals,  2  +  3;  a  very  large  upper  temporal  of  the  third 
row  bordering  the  posterior  half  of  parietal  externally ;  8  supralabials, 
sixth  largest,  fourth  and  fifth  entering  eye;  5  lower  labials  in  contact 
with  anterior  pair  of  chin-shields,  which  are  somewhat  larger  than 
posterior;  17  rows  of  scales,  All  of  which  are  smooth  on  the  anterior 
half  of  the  body,  but  on  the  posterior  half  the  median  5  to  7  rows 
have  a  faint  keel  at  the  base  of  each  scale;  207  ventrals,  distinctly 
angulate  laterally;  anal  divided;  74  pairs  of  subcaudals.  Color 
(in  alcohol)  above  dull  ecru-drab6  with  dark  brown  cross-bars,  38  on 
the  body,  15  on  the  tail,  these  bars  being  broader  than  the  intervening 
light  ground  color  on  the  anterior  part  of  the  body,  but  becoming 
gradually  narrower  posteriorly  so  as  to  be  narrower  than  the  light 
interspaces;  the  latter  are  paler  colored  along  the  edges  of  the  dark 
cross-bars;  on  the  posterior  half  of  the  body  the  lower  part  of  the 
bars  are  separated  off  by  a  narrow  light  line  between  fourth  and  fifth 
scale  row;  on  the  sides  of  the  middle  third  of  the  body  there  is  an 

©Mitth.  Deutsch.  Ges.  Ost-Asiens,  I,  heft  10,  July,  1876,  p.  30. 
t>  Hilgendorf  say*:  "Oberseite  in  frischem  Zustande,  schmutzig  braunroth,  ziemlich 
heU." 
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alternating  series  of  vertical  brown  spots  between  the  lower  end  of  the 
cross-bars;  top  of  head  uniform  dark  brown;  lower  part  of  supra- 
labials  and  entire  temporal  region,  including  the  posterior  lateral 
portion  of  the  parietals,  whitish;  underside  whitish  with  a  few  dusky 
marblings  on  the  middle  and  occasional  dark  spots  on  the  sides  of  the 
ventrals  of  the  posterior  half;  dorsal  cross-bars  nearly  meeting  on 
underside  of  tail. 

Dimensions. 

mm. 

Total  length 290 

Snout  to  vent 235 

Vent  to  tip  of  tail 55 

The  adult  specimens  are  essentially  like  the  one  described  above, 
but  this  snake  does  not  seem  to  reach  any  considerable  size.  Bou- 
lenger  measures  a  total  length  of  660  mm.  and  the  species  probably 
does  not  grow  much  larger. 

Variation. — Comparatively  little  variation  is  shown  in  the  scutel- 
lation  of  this  species,  and  then  mostly  in  the  temporals,  the  second 
row  occasionally  having  only  two  scales.  There  seems  also  to  be 
some  variability  in  the  number  of  supralabials  in  touch  with  the 
eye,  inasmuch  as  both  Hilgendorf  and  Boulenger  state  that  in  their 
specimens  the  third  also  enters  into  relation  with  it.  In  all  those 
specimens  in  our  museum,  however,  the  third  supralabial  is  excluded 
from  the  eye,  the  loreal  being  in  broad  contact  with  the  fourth  supra- 
labial.  Ventrals  vary  between  199  and  208;  subcaudals  between  6S 
and  75  pairs. 

Habitat. — Apparently  restricted  to  Japan  proper.  Hilgendorf  in 
describing  the  species  mentioned  seven  specimens  from  the  neighbor- 
hood of  Tokyo,  mostly  from  the  Botanical  Garden,  and  for  this  reason 
he  suspected  that  the  species  had  been  accidentally  introduced. 
This  suspicion  seems  to  be  unfounded  in  view  of  the  many  specimens 
which  have  been  found  in  various  localities  both  in  Hondo  and  Kiu- 
siu.  The  two  specimens  in  the  British  Musum  were  collected  by  Mr. 
Maries  at  Nikko;  Doctor  Nordquist  found  a  specimen  at  Murayama, 
and  United  States  National  Museum  has  a  specimen  each  from  Isobc 
near  Yokohama  and  from  "Mount  Fuji;"  a  specimen  (No.  5)  from 
the  province  of  Iga  is  in  the  Imperial  Museum,  Ueno  Park,  Tokyo. 
Finally  Doctor  Wall  mentions  one  specimen  from  Yamanashi,  Hondo, 
and  one  from  Kiusiu.  It  was  collected  there  as  early  as  1879  by  Dr.  0. 
Nordquist  near  Nagasaki,  where  another  specimen,  now  in  the  St. 
Petersburg  Museum,  was  collected  by  Doctor  Slunin  in  1888.  Both 
the  Nordquist  specimens  are  in  the  Riksmuseum  at  Stockholm,  where 
I  was  permitted  to  examine  them  in  1905,  thanks  to  the  kindness  of 
the  curator,  Dr.  Einar  Loennberg. 
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Tokyo 

....do 
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Nagasaki,  Kiusiu 
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Nov.  27 
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By  whom  col- 
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do 
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do 
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2 
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17 
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2 

17 
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17 
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17 
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2 

74 
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73 
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742+2|"  8 

68J2+3'  8 
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a  Description,  p.  373. 

*  Sci.  Coll.,  No.  64a. 

cType,  Hilgendorf,  p.  116. 

d  Cotypea  of  O.  japonicus,  Boulenger,  Cat.  I,  p.  364. 

Genus   CALAMARIA«   Boie. 

1827.  Calamaria  Boie,  Ferrusac,  Bull.  Sci.  Nat.,  IX,  p.  236  (type,  Coluber  cala- 

marius). 
1834.  Changulia  Gray,  111.  Ind.  Zool.,  II,  (pi.  lxxxvi),  (type,  C.  albiventer). 

The  range  of  the  genus  embraces  the  Malayan  archipelago,  extend- 
ing into  Burma,  southern  China,  and  the  Philippine  archipelago. 
One  species  is  from  the  southern  and  middle  group  of  the  Riu  Kiu 
archipelago,  and  one  is  here  recorded  from  Formosa  for  the  first  time. 

Of  the  Calamarias  with  four  supralabials  there  is  a  small  compact 
group  containing  C.  brevis,  from  an  unknown  locality;  0.  pavimentata, 
from  Java;  C.  siamensis  from  the  Indo-China  peninsula  and  southern 
China;  C.  berezowskii  from  the  upper  Yangtse  Valley  and  Formosa; 
C.  8eptentrionali8  from  the  lower  Yangtse  and  the  coast  of  China;  and 
C.  pfefferi  from  the  Riu  Kiu  Archipelago.  Boulenger  has  united  C. 
pavimentata  and  C.  siamensis  under  the  former  name,  but  while  I  have 
no  specimens  for  comparison,  the  figures  and  descriptions  show  such 
contradictions  that  I  can  not  consider  the  question  finally  settled.  A 
long  narrow  head  is  characteristic  of  C.  brevis  and  C.  pfefferi,  which 
also  agree  in  the  lack  of  a  yellow  collar  and  light  spots.  They  are 
probably  nearly  related.  On  the  other  hand  C.  siamensis,  berezowskii, 
and  8eptentrianali8  are  very  closely  allied  and  I  have  some  doubts 
whether  they  are  properly  separated  and  whether  the  specimens  from 

°  Signifying  like  a  reed,  from  tcala/ios,  a  tube,  a  straw. 
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China  and  Indo-China  may  not  be  grouped  to  better  advantage  and 
more  consonant  with  their  geographical  distribution,  questions  I  am 
unable  to  solve  at  present  on  account  of  lack  of  material. 

The  two  species  which  are  f ound  within  our  territory  may  be  distin- 
guished as  follows: 

a1  Head  wide;  the  width  of  parietals  together  more  than  half  the  distance  from  tip  of 
snout  to  their  posterior  end;  suture  of  frontal  with  supraocular  shorter  than  with 
prefrontal;  a  yellowish,  more  or  less  interrupted  nuchal  collar;  ventrals  uniform 
pale C.  berezowskii,  p.  376. 

a2  Head  narrow;  the  width  of  the  parietals  together  equals  one-half  their  distance  from 
tip  of  snout  to  their  posterior  end;  suture  of  frontal  with  supraocular  longer  than 
with  prefrontal;  no  collar;  ventrals  strongly  spotted  with  black. 

C.  pfefferi,  p.  378. 

CALAMARIA  BEREZOWSKII  a  Guenther. 

1896.  Calamaria  berezowskii  Guenther,  Annuaire  Mus.  Zool.  St.  P6tersbourg,  I. 
p.  205,  pi.  i,  fig.  A  (type-locality,  Luu-ngan-fu,  Prov.  Sze-chuen,  China; 
types  in  Mus.  St.  Petersb.;  Berezowski,  collector). 

A  specimen  of  a  Calamaria  which  seems  to  belong  to  this  species, 
collected  by  Mr.  Tsunasuke  Tada  at  Taipa,  Formosa,  was  accidentally 
omitted  from  my  account  of  the  collection  made  by  him,6  and  is  here 
introduced  into  the  Formosan  fauna  for  the  first  time. 

There  is  nothing  in  Doctor  Guenther's  description  or  figures  of  C. 
berezowskii  by  which  I  can  separate  this  specimen  from  it.  One  would 
naturally  expect  the  Formosa  specimen  to  agree  with  C.  sepientrionalis 
which  occurs  from  Hongkong,  on  the  mainland  opposite,  to  Chusan  in 
the  north  and  to  the  mountains  north  of  Kiukiang  on  the  Yangtse 
River,  in  the  interior,  but  this  form  is  described  as  having  the  rostral 
scarcely  visible  from  above  and  the  tip  of  tail  rounded.  Our  speci- 
men has  the  same  wide  frontal  as  C.  berezowskii,  which  according  to 
Guenther  is  the  character  distinguishing  it  from  C.  siamensis.  The 
latter  has  been  taken  as  far  north  as  Canton. 

Curiously  enough,  the  Formosa  specimen  shows  no  special  inclina- 
tion towards  C.  pfefferi  from  the  Riu  Kius,  and  it  is  quite  likely  that 
a  form  of  the  latter  type  may  eventually  turn  up  in  Formosa  also. 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No.  12; 
Taipa,  Formosa;  September,  1897;  T.  Tada,  collector  (fig.  312). 
Rostral  high  as  broad,  the  portion  visible  from  above  more  than  half 
as  long  as  suture  between  prefrontals;  no  internasals;  prefrontals 
slightly  smaller  than  frontal,  in  contact  with  first  and  second  supra- 
labials;  frontal  slightly  longer  than  broad,  the  width  equaling  its  dis- 
tance from  tip  of  snout  and  the  interparietal  suture,  about  three  times 

o  Named  after  Mr.  M.  Berezowski,  the  Russian  explorer,  who  in  1892-1894  traveled 
in  the  Chinese  provinces  of  Kansu  and  Sze-chuen.  During  this  journey  he  collected 
the  types  of  this  species. 

b  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  pp.  215-226. 
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as  wide  as  supraoculars,  six-sided  forming  an  obtuse  angle  in  front  and 
a  nearly  right  angle  behind,  sutures  with  supraoculars  shorter  than 
those  with  prefrontals;  parietals  in  contact  with  fourth  supralabial, 
shorter  than  their  distance  from  tip  of  snout,  rather  broad;  nostril 
small,  in  a  very  small  and  narrow  triangular  nasal  between  rostral, 
first  supralabial  and  prefrontal;  one  preocular;  one  postocular;  no 
temporals;  a  large  shield  bordering  posterior  half  of  parietal  behind 
fourth  supralabial;  four  supralabials,  first  and  third  sub- 
equal,  small,  second  twice  as  large  as  third,  fourth  as  long 
as  second  and  third  together,  second  and  third  entering 
eye;  first  lower  labials  in  contact  with  each  other  behind 
mental;  three  lower  labials  in  contact  with  anterior  chin- 
shields,  which  are  in  contact  with  each  other  and  as  long  as 
the  posterior;  13  rows  of  smooth  scales,  without  pits;  160 
ventrals;  anal  undivided;  23  pairs  of  subcaudals;  tail 
rather  tapering,  pointed  at  tip.  Color  (in  alcohol)  above  FlG  312._cAi^ 
cinnamon-brown,  each  scale  darker  edged  so  that  the  aiubiabmb- 
whole  upper  surface  appears  finely  reticulated,  the  mar-  J?™*""^  *. 
gins  on  the  sides  more  emphasized  on  the  lateral  scales  top  or  head. 
so  as  to  almost  form  narrow  longitudinal  lines;  on  upper  col^t'okto! 
neck  two  large  yellowish  spots,  or  an  interrupted  yellow- 
ish collar,  four  scales  from  the  head,  and  on  the  posterior  angle  of  each 
parietal  a  similar  but  smaller  round  spot;  top  of  head  and  occiput 
between  parietals  and  collar  much  darker  brown;  upper  and  lower 
labials  irregularly  marked  with  dark  brown ;  underside  uniform  whitish, 
ventrals  with  the  lateral  edge  brownish  like  the  scales;  subcaudals 
marked  with  dark  brown  so  as  to  form  an  ill-defined  median  band; 
no  pale  spots  on  tail. 

Dimensions. 

mm. 

Total  length 195 

Snout  to  vent 177 

Vent  to  tip  of  tail 18 

The  female  has  shorter  tail  with  fewer  subcaudals. 

Habitat. — This  species  is  only  known  from  the  two  types  collected 
by  Mr.  Berezowski  in  the  Chinese  province  of  Sze-chuen,  and  the  spec- 
imen brought  home  by  Mr.  T.  Tada  from  Taipa,  Formosa,  where  he 
obtained  it  in  September,  1897.  It  is  probably  also  to  be  found  in  the 
intervening  territory. 
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List  of  specimens  of  Calamaria  berezowskii. 
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o  Description  p.  376. 


*Type,  Quenther,  p.  205. 


CALAMARIA  PFEFFERI*  Stejneger. 


1901. 


Calamaria  pfefferi  Stejneoer,  Ptoc.  Biol.  Soc.  Washington,  XIV,  Dec.  12, 
1901,  p.  191  (type-locality,  Miyakoshima,  Sake  ahima  group,  Riu  Kius; 
type,  Science  Coll.  Mus.  Tokyo,  No.  14). 
1903.  Calamaria  pavimentata  Wall,  Ptoc.  Zool.  Soc.  London,  1903,  p.  101  (not  of 
Dumeril  and  Bibron). 

Doctor  Wall b  expresses  the  opinion  that  my  C.  pfefferi  is  nothing 
but  C.  pavimentata  [Boulenger,  not  Dumeril  and  Bibron^  =  siamensis 
Guenther],  but  nothing  shows  better  than  this  case  how  dangerous  it 
is  to  "lump"  species  without  having  seen  the  material  upon  which 
they  are  based  or  without  having  at  least  material  from  the  type 
locality.  As  a  matter  of  fact,  it  is  not  to  the  form  mentioned  by 
Doctor  Wall,  but  to  Boulenger's  O.  brevis  that  our  Riu  Kiu  species  is 
most  nearly  related.  With  the  latter  it  shares  the  long  and  narrow7 
head  as  well  as  the  plain  upper  surface  and  spotted  underside,  and  the 
chief  differences  appear  to  be  the  shorter  parietals  and  the  low  num- 
ber of  ventrals  in  the  latter.  Unfortunately,  the  habitat  of  the  unique 
type  of  C.  brevis  is  not  known,  and  the  exact  relationship  of  these  two 
forms  must  consequently  remain  unsettled  until  more  material  shall 
have  been  accumulated  and  direct  comparisons  between  typical 
specimens  instituted. 

Description. — Hal/grown  female;  Science  College  Museum,  Tokyo, 
No.  14.  Miyakoshima,  Riu  Kiu  archipelago;  type  (figs.  313-316). 
Rostral  about  as  high  as  broad,  the  portion  visible  from  above  nearly 
as  long  as  suture  between  prefrontals;  no  internasals;  prefrontals 
smaller  than  frontal,  in  contact  with  first  and  second  supralabials; 
frontal  considerably  longer  than  broad,  the  width  equaling  the  dis- 
tance from  tip  of  snout  but  shorter  than  interparietal  suture,  about 
three  and  a  half  times  as  wide  as  supraoculars,  six-sided,  forming  an 

«  Named  in  honor  of  Dr.  George  Pfeffer,  curator  in  the  Natural  History  Museum, 
Hamburg. 

&  Proc.  Zool.  Soc.  London,  1903,  p.  93,  footnote. 
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obtuse  angle  in  front  and  an  acute  one  behind,  sutures  with  supra- 
oculars longer  than  those  with  prefrontals;  parietals  in  contact  with 
fourth  supralabial,  longer  than  their  distance  from  tip  of  snout;  the 
suture  between  them  twice  as  long  as  that  between  prefrontals,  rather 
narrow,  especially  posteriorly;  nostril  small,  in  a  small  nasal  between 
rostral,  first  supralabial  and  prefrontal;  one  preocular;  one  post- 
ocular;  no  temporals;  a  large  single  shield  bordering  posterior  half  of 
parietal  behind  fourth  supralabial;  four  supralabials,  fourth  largest, 
three  times  as  large  as  second  which  is  somewhat,  larger  than  first  and 
third,  second  and  third  entering  eye;  first  pair  of  lower  labials  form- 
ing: a  suture  behind  mental :  two  pairs  of  subequal  chin-shields  in  con- 


315 


314 


316 


Figs.  313-316.— Calamaria  pfefferi.  4  x  nat.  size.  313,  top  of  head,  with  color  pattern;  314, 
side  of  head;  315,  underside  of  head,  Enlarged;  316,  color  pattern  around  middle  of 
body.    No.  14,  Sci.  Coll.  Tokyo. 

tact  with  each  other;  scales  smooth,  in  13  rows  without  apical  pits; 
160  ventrals;  anal  undivided;  15  pairs  of  subcaudals;  tail  ending  in 
a  very  short  spine.  Color  (in  alcohol)  above  brownish  gray  with  9  par- 
allel darker  stripes  commencing  directly  behind  the  parietals;  of  these 
stripes  the  median  one  covers  the  entire  width  of  the  vertebral  scale 
row,  while  the  others  only  occupy  the  lines  between  the  scale  rows, 
viz,  on  each  side,  one  between  the  ventrals  and  first  scale  row,  and 
one  between  first  and  second  and  one  between  second  and  third  rows, 
and  finally  one  between  fourth  and  fifth  rows ;  head  slightly  paler  than 
the  body  with  a  few  rather  irregular  and  ill-defined  darker  markings; 
an  ill-defined  dark  band  from  nostril  through  eye  and  over  upper 
portion  of  fourth  supralabial;  labials  below  this  band  and  entire 
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underside  pale  yellowish,  each  ventral  usually  marked  with  two  well- 
defined,  but  irregularly  placed,  dark  brown  spots  which,  however, 
show  a  tendency  to  an  arrangement  in  two  longitudinal  rows;  under 
the  tail  a  broad  well-defined  median  band  of  similar  color  occupying 
the  suture  between  the  subcaudals  and  also  extending  down  the 
middle  of  the  anal ;  no  nuchal  collar,  nor  any  yellowish  spots  at  base  of 
tail. 

Dimensions. 

mm. 

Total  length 162 

Snout  to  vent 152 

Vent  to  tip  of  tail 10 

The  male  is  distinguished  by  a  longer  tail  with  a  larger  number  of 
subcaudals. 

Variation.— A  specimen  from  Okinawa  shima  in  the  Hamburg 
Museum  (No.  1567)  collected  by  Doctor  Warburg  is  very  similar  in 
scale  formula,  viz,  sc.  13;  v.  158;  a.  1;  c.  15;  oc.  1-1;  1.4;  1st  pair  of 
lower  labials  in  contact  behind  mental;  second  pair  of  chin-shields 
in  contact;  frontal  four  times  as  broad  as  supraocular;  parietals 
longer  than  frontal.  Coloration  is  also  essentially  like  the  one 
described  above,  there  being  no  collar,  and  no  yellow  spots  at  base 
of  or  at  end  of  tail,  but  there  are  two  dorsal  stripes  more;  the  median 
dark  stripe  is  two  scales  wide  and  separated  by  an  interspace  of  equal 
width  on  both  sides  from  the  other  stripes,  of  which  there  are  five  on 
each  side;  belly  irregularly  spotted  with  dark  brown;  a  broad  dark 
stripe  along  middle  of  underside  of  tail. 

Science  College  Museum  No.  13,  from  Okinawa  shima  is  also  similar 
in  coloration,  lacking  collar  and  spots  on  tail,  but  has  26  pairs  of  sub- 
caudals, being  a  male. 

Habitat. — Thus  far  this  Calamaria  is  only  known  from  the  Riu  Kiu 
Islands,  where  it  has  been  collected  both  in  the  southern  group,  viz, 
on  Miyakoshima,  and  in  the  middle  group,  on  Okinawa  shima,  a 
specimen  from  each  of  these  localities  being  in  the  Tokyo  Museum. 
A  third  specimen,  from  the  latter  island  where  Doctor  Warburg  col- 
lected it,  is  in  the  Hamburg  Museum. 

List  of  specimens  of  Calamaria  pfefferi. 


Museum. 

No. 

Sex. 

Locality. 

When 
col- 
lected. 

By  whom 
collected. 

1 
13 

« 

s 

> 

160 

i 

< 

i 

■§ 

1 

3 
CO 

e 

• 
1 

ja 

4 

a 

Sci.      Coll* 

14 
13 

Females 
Male.... 

Miyakoshima,    Riu 

Kiu. 
Okinawa    a  h  i  m  a, 

Riu  Kiu. 

i          l 

15  1-1      4 

Tokyo. 
Do 

1 

1     : 

26' 

1 

Hamburg . . 

1567 

(b\ 

do 

Doctor  Warburg 

13 

158 

i 

15j  1-1,     4 

i 

1 

a  Type;  description  p.  378;  figs.  313-316. 


6  P.  380. 
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Subftunily  BOIG-IKT^E:. 

There  does  not  seem  to  be  any  convincing  proof  that  these  snakes, 
although  provided  with  grooved  fangs  at  the  posterior  end  of  the 
maxilla,  are  particularly  close  allies  of  the  other  opisthoglyph  snakes, 
such  as  the  Homalopsinse.  Nor  do  the  Langahinse  which,  like  the 
latter  and  the  Natricine  snakes,  have  the  hypopophyses  present 
throughout  the  vertebral  column,  and  which  form  a  group  chiefly 
confined  to  Madagascar,  appear  to  belong  here. 

Like  the  coronelline  subfamily  the  present  one  contains  forms  of 
very  varied  habits,  arboreal,  terrestrial,  and  subterranean,  diurnal 
and  nocturnal,  etc. 

Their  distribution  is  chiefly  tropical  and  southern  both  in  the  Old 
and  the  New  World.  The  subfamily  is  therefore  represented  within 
our  limits  by  only  two  genera,  each  with  a  single  species,  both 
recorded  from  Formosa. 

They  may  be  distinguished  as  follows: 

a1  Maxillary  teeth  subequal  in  front  of  the  enlarged  posterior  grooved  fangs;  nostril 

between  two  nasals;  scales  with  apical  pits;  scale  rows  21;  more  than  200  ventrals; 

anal  double Boiga  braepelini,  p.  381. 

a2  Third  or  third  and  fourth  maxillary  teeth  much  enlarged;  nostril  in  an  undivided 

nasal;  scales  without  pits;  scales  in  17,  or  rarely  19,  rows;  less  than  180  ventrals; 

anal  entire Psammodynastes  pulverultntus,  p.  383. 

Genus  BOIGA  o  Fitzinger. 

1826.  Boiga  Fitzinger,  Neue  Classif.  Kept.,  pp.  29,  31  (type,  Coluber  irregularis). 
1843.  Dipsadomorphus  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  trigonala). 
1843.  Macrocephalus  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas drapiezii). 
1843.  Gonyodipsas  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  irregularis). 
1843.  Eudipsas  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  cyriodon). 
1843.  Cephalophis  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  dendrophUa). 
1853.  Opetiodon  Dumeril,  Prodr.  Class.  Ophid.,  p.  98  (type,  0.  cynodon). 
1853.   Triglyphodon  Dumeril,  Prodr.  Class.  Ophid.,  p.  Ill  (type,  T.  irregulare). 
1857.  Toxicodryas Hallowell,  Proc.  Phila.  Acad.,  1857,  p.  60  (type,  T.  blandingii). 
1877.  PappopUs  MacCay,    Proc.   Linn.   Soc.   New  S.  Wales,  II,  p.  39  (type, 

P.  laticeps). 
1895.  IAophallus  Cope,  Proc.  Phila.  Acad.,  1894,  p.  427  (type,  Dipsas  fused). 

Fitzinger's  Boiga,  of  1826,  clearly  takes  precedence  over  his  Dip- 
sadomorphvA  of  1843,  as  shown  by  me.6 

BOIGA  KRZBPELINIc  Stejneger 

1902.  Boiga  hrxpelini  Stejneger,  Proc.  Biol.  Soc.  Washington,  XV,  p.  16  (type- 
locality,  Kelung,  Formosa;  type  in  Naturh.  Hist.  Mus.,  Hamburg,  No.  1565; 
Doctor  Warburg,  collector). — Dipsadomorphus  krsepelini  Wall,  Proc.  Zool. 
Soc.  London,  1903,  p.  94  (Formosa). 

a  "La  Boiga"  is  a  name  given  by  the  early  French  ophiologists  to  some  brilliantly 
colored  tropical  snake.  The  name  is  probably  of  barbaric  origin.  Agassiz  suggests  its 
connection  with  Boa,  but  apparently  with  no  good  reason. 

b  Proc.  Biol.  Soc.,  Washington,  XV,  1902,  p.  16. 

«  Dedicated  to  Prof.  K.  Kraepelin,  director  of  the  Natural  History  Museum  in 
Hamburg. 
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Description  of  type  specimen. — Naturh.  Mus.  Hamburg,  No.  1565; 
Kelung,  Formosa;  Doctor  Warburg,  collector.  About  11  solid  max- 
illary teeth,  subequal,  slightly  separated  from  grooved  fangs,  which 
are  not  much  enlarged;  head  very  distinct  from  neck;  eye  large, 
equaling  its  distance  from  anterior  border  of  nostril,  with  vertically 
elliptical  pupil;  rostral  wider  than  high,  barely  visible  from  above; 
internasals  much  broader  than  long,  much  shorter  than  prefrontals; 
frontal  as  long  as  broad,  as  long  as  its  distance  from  rostral  and  as 
the  interparietal  suture;  nasals  large,  posterior  concave;  loreal 
higher  than  long;  2  preoculars,  the  upper  one  reaching  the  upper 
surface  of  the  head,  but  separated  widely  from  frontal;  2  post- 
oculars;  temporals  4  +  5,  scale-like,  irregular;*  9  supralabials,  of 
which  the  tliird,  fourth,  and  fifth  enter  the  eye;  5  (on  one  side  6) 
lower  labials  in  contact  with  anterior  chin-shields,  which  are  much 
larger  than  the  posterior  pair;  body  compressed,  about  twice  as 
high  as  wide;  scales  in  21  oblique  rows,  smooth,  with  apical  pits, 
the  vertebral  row  scarcely  enlarged,  the  scales  pointed  behind;  ven- 
trals,  245,  flat  underneath,  obtusely  angulate  laterally;  anal  double; 
subcaudals,  142  pairs.  Color  brownish  gray,  with  about  57  darker 
cross-bars  composed  of  black-edged  scales  from  neck  to  anus,  these 
cross-bars  extending  on  the  sides  to  about  4  scale  rows  from  the 
ventrals;  only  faint  indications  of  alternating  lateral  spots;  top  of 
head  uniform  brown;  underside  pale  with  a  median  area  more  grayish 
and  laterally  bordered  by  an  irregular  dusky  line  following  the  ventral 
angle. 

Variation. — The  color  description  of  specimen  No.  1569,  Hamburg 
Mus.,  which  was  also  collected  by  Doctor  Warburg  near  South  Cape, 
Formosa,  is  as  follows:  Ground  color  paler  and  more  grayish  than 
the  type  (No.  1565),  with  better  defined  cross  bands,  which  alternate 
with  a  row  of  lateral  spots  approximately  covering  the  third,  fourth, 
and  fifth  rows  from  the  ventrab;  the  ventral  median  area  darker 
and  better  defined;  head  with  a  median  dark  line  on  internasal  and 
prefrontal  sutures  and  middle  of  frontal,  reappearing  on  the  anterior 
part  of  upper  neck  as  a  median  elliptical,  brown  spot;  a  similar 
brownish  band  from  posterior  half  of  supraoculars  posteriorly  to 
side  of  neck,  where  it  joins  another  originating  on  the  upper  part  of 
the  rostral  and  running  obliquely  through  nostril  and  eye  over  pos- 
terior supralabials  to  side  of  neck;  between  these  lines  a  pale  gray 
band  with  whitish  edges;  supralabials  also  pale,  more  or  less  marked 
with  dusky  and  with  a  dusky  spot  on  the  suture  below  the  center 
of  the  eye. 

The  specimen  in  the  Hongkong  City  Hall  Museum  examined  by 
Doctor  Wall  had  six  temporals  on  one  side  and  ten  labials  on  one 
side;  fiv  lower  labials  in  contact  with  anterior  chin-shields  on  both 
sides. 
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Remarks. — Krsepelin's  Boiga  differs  from  most  of  the  other  species 
of  the  genus  in  having  a  double  anal  and  a  scarcely  enlarged  vertebral 
scale  series;  also  in  the  very  short  posterior  chin-shields,  and  espe- 
cially in  the  numerous  small  temporals. 

Habitat. — This  species  is  only  known  from  Formosa,  where  two 
specimens  were  collected  by  Doctor  Warburg,  one  at  Kelung,  in  the 
northern  part,  the  other  near  South  Cape.  A  third  specimen  from 
Formosa  is  in  the  Hongkong  Museum,  as  reported  by  Doctor  Wall. 

List  of  specimens  of  Boiga  krxpelini. 


Museum. 

No. 

1565 
1560 

Sex 
and 
age. 

Locality. 

When 
col- 
lected. 

By  whom  col- 
lected. 

00 

o 
u 

» 

I 

21 
21 

21 

00 

> 

245 
232 

244 

1 

< 

2 
2 

2 

1  i 

1  1 

03       E-" 

1424  f 5 
1435+4 

140.... 

90 

3 

i 

S 
CO 

Hamburg'. 

Kelung,  Formosa 

Dr.  0.  Warburg. 
do 

9 

Do.  6... 

Near     South     Cape, 

Formosa. 
Formosa 

9-10 

Hongkong  <■ 

9-10 

«  Type;  description,  p.  382. 


»P.  382. 


e  Wall,  p.  94. 


Genus  PSAMMODYNASTES«  •Guenther. 

1858.  PsammodynasUs  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  140  (type,  P. 
pulverulentus). 

1904.  Thamnodynastes  Werner,  Abh.  Bayer.  Akad.  Wise.  (Muenchen),  II  Klasse, 

XXII,  Pt.  2,  p.  372  (lapsus\  not  of  Wagler,  1830). 

1905.  Anisodon  RosAn,  Ann.  Mag.  Nat.  Hist.  (7),  XV,  Feb.,  1905,  p.  176  (type, 

A.  lUljeborai)  (not  of  Lartet,  1849). 
1905.  Anisodontes  Rosen,  Ann.  Mag.  Nat.  Hist.  (7),  XVI,  Aug.,  1905,  p.  128 
(substitute). 

PSAMMODYNASTES  PULVERULENTUS©  (Boie). 

1827.  Psammophis  pulverulenta  Boie,  Isis,  1827,  p.  547  (type-locality,  Java). — 
Schlegel,  Phys.  Serp.  II,  (1837),  p.  211,  pi.  vm,  figs.  10-11  (Java).— 
PsammodynasUs  pulverulentus  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus., 
1858,  pp.  140,  251  (Philippines;  Sumatra;  India).— Boulenger,  Cat. 
Sn.  Brit.  Mus.,  Ill  (1896),  p.  172  (Eastern  Himalayas,  etc.;  Formosa). 

1839.  Dipsasferruginea  Cantor,  Proc.Zool.  Soc.  London,  1839,  p. 53  (type-locality, 
Assam;  type?  in  Brit.  Mus.;  Cantor,  collector). 

1867.  Lycodon  bairdii  Steindachner,  Novara  Exped.,  Zool.,  I,  Rept.,  p.  90  (type- 
locality,  Philippines;  types  in  Vienna  Mus.). 

1905.  Anisodon  Wjeborgi  Rosen,  Ann.  Mag.  Nat.  Hist.  (7),  XV,  p.  176,  pi.  xi,  fig.  3 
(type-locality,  Tjibodas,  Java;  types  in  Lund  Mus.;  Hj.  Moeller, 
collector). 

Description  (figs.  317-319). — Adult  female;  Brit.  Mus.  No.  94. 
1.  25.  9.;  near  Taiwan  fu,  Formosa;  Hoist,  collector.  Rostral 
higher  than  wide,  visible  from  above;  internasals  small,  only  one- 
third  the  size  of  the  prefrontals,  nearly  triangular;  prefrontals 
very  large,  broadly  in  contact  with  preocular  and  loreal;  frontal 


•From  jxzMMos,  sand;  6vrd6Ttj$i  lord,  ruler. 


&  Signifying  dusty. 
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small,  narrow,  urceolate,  the  posterior  outline  rounded,  the  lateral 
sutures  greatly  concave;  supraoculars  excessively  large,  much  larger 
than  frontal,  very  broadly  in  contact  with  prefrontals;  parietals 
large,  the  suture  between  them  longer  than  the  frontal;  nostril  a 
round  hole  in  the  middle  of  a  single  nasal;  canthus  rostralis  sharp, 
overhanging  the  very  concave  loreal  region;  a  small  lozenge-shaped 
loreal;  a  single,  large,  concave  preocular;  three  postoculars;  tem- 
porals 2+(l  small)  +3,  the  lower  anterior  on  left  side  coalesced  with 
supralabial;  mouth  very  deeply  cleft,  with  8  supralabials,  first  long, 
in  contact  with  loreal,  4,  5,  and  6  in  contact  with  eye;  8  lower  labials, 
3  in  contact  with  first  pair  of  chin-shields,  of  which  there  are  three 
pairs;  scales  smooth,  without  pits,  in  17  rows;  ventrals  175;a  anal 
single;  subcaudals  60.a    Color  (in  alcohol)  brownish  gray    densely 


FlGfl.  317-319.— P8AMMODYNA8TE8  PULVEBULENTU8.     2  X  NAT.  SIZE.     317,  TOP  OF  HEAD!    318,  SIDE  OF 
HEAD;  319,  UNDERSIDE  OF  HEAD.     No.  34707,  U.S.N.M. 

spotted  with  dusky  and  pale  ochraceous,  forming  a  very  obscure 
pattern;  a  dark  narrow  band  from  tip  of  snout  to  posterior  end  of 
frontal,  followed  by  a  V-shaped  mark,  the  opening  resting  on  the 
upper  edge  of  the  preoculars,  the  apex  on  the  posterior  end  of  the 
interparietal  suture;  a  similar  band,  from  upper  postocular  along 
outer  edge  of  parietal;  all  the  bands  on  the  head  composed  of  nar- 
rower dusky  lines  with  a  pale  line  between  them;  from  apex  of 
parietal  V  a  solid  dark  line  along  the  median  line  of  the  upper  neck; 
an  obscure  dusky  transocular  band;  underside  brownish  gray  with 
two  narrow  dusky  lines,  one  on  each  side  of  the  median  line;  the 
grayish  ground  color  is  produced  by  innumerable  dusky  specks 
powdered  all  over  the  surface. 

• 
Dimensions. 

mm. 

Total  length 1 382 

Snout  to  vent 313 

Vent  to  tip  of  tail 69 

°  According  to  Boulenger  (MS.). 
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Variation. — The  lateral  head-shields  are  subject  to  considerable 
variation.  Thus  there  is  often  a  second  loreal  underneath  the  ordinary- 
one;  the  temporals  are  more  or  less  irregular  in  many  instances;  the 
number  of  preoculars  is  sometimes  two,  while  the  postoculars  vary 
between  two  and  four.  In  a  large  series  of  specimens  from  the  whole 
range  of  the  species  the  minima  and  maxima  of  the  ventrals  have  been 
found  to  be  146  and  175,  the  latter  in  the  Formosa  specimen  described 
above,  and  of  the  subcaudals  respectively  44  and  66. 

The  coloration  is  very  variable,  especially  the  ground  color,  which 
varies  from  nearly  uniform  raw  umber  to  nearly  blackish,  with  inter- 
mediate shades  spotted  with  darker  and  paler  in  great  profusion.     . 

Habitat. — Widely  distributed  from  the  eastern  Himalayas  to  the 
Malay  peninsula  and  archipelago,  IndcnChina,  Philippine  Islands,  and 
Formosa. 

The  only  record  of  its  occurrence  in  the  latter  island  is  the  female 
specimen  in  the  British  Museum,  collected  by  Mr.  Hoist  at  Taiwan  fu, 
and  described  above.  I  owe  the  opportunity  to  make  this  description 
to  the  kindness  of  Doctor  Boulenger. 

As  yet  Psammodynastes  yulvervlentus  has  not  been  recorded  from 
the  mainland  of  China  and  would  thus  appear  to  be  an  exception  to 
the  rule  that  the  Formosan  snakes  have  reached  that  island  from 
China.  On  the  other  hand,  its  wide  distribution  in  the  Philippine 
Archipelago  might  tempt  one  to  conclude  that  this  species  had  arrived 
in  Formosa  from  the  south.  With  our  present  defective  knowledge  of 
the  herpetology  of  China,  such  a  conclusion  wTould  be  too  hasty,  how- 
ever. It  is  moreover  a  significant  fact  that  this  snake  is  at  home  in  the 
eastern  Himalayas,  and  in  the  mountains  of  Assam  and  Burma,  where 
so  many  other  Formosan  species,  also  occurring  in  China,  have  their 
nearest  relatives  and  probable  origin.  There  is  every  reason  to  believe 
that  P.  pulverulentus  may  yet  be  discovered  in  the  mountains  of 
southern  and  western  China. 


List  of  specimens  of  Psammodynastts  pulverulentus. 


X«am.'     No.    i      Se,.  U-Uty.      „&.   »>'  J^.C<"'|  *  !  £ 


I 


*    >  •  <     5    £     x    - 


1      W2+3       8       1 


Brit.  M us. .  94. 1.25.9  Female "     Near   Taiwan  Mr.  Hoist 17 

f  ii.  Formosa. 
I  1M*>. 

I'.S.  X.M.|      23753.... do...    Trong,  Lower    Sept.—      Dr.  W.  L.  Al>-      17   1M  (?)      57  2-2      8       1 
Siain.  bott.  .        t 

Do 26220. ...do do do 17    1«2       1,    502+3       8       1 

11104.  '         I         ]         ' 

Do 34707   Male*..    Mount  Apo,     July  Dr.     K.     H.       17    15t'»       1     MJ+3       8       2 

1  Mindanao,  M  earns. 

V.  I. 

Do 34708. ...do do do do 17    1«0       1     «1  2  +  3       8       2 

Do.....        34769 do JuK     9    do 17    \K\       1      5">2  +  3       h       2 


o  Description,  p.  .3M. 
26485— No.  58—07 25 


b  Figs.  317-319. 
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Family  ELAPIDiE. 

This  family  contains  all  the  so-called  "proteroglyph"  snakes,  or 
snakes  with  a  permanently  erect  grooved  poison  fang  in  the  anterior 
portion  of  the  horizontal  maxillary  bone. 

The  members  of  the  family  are  divided  into  two  subfamilies,  one 
containing  the  terrestrial  species  which  have  retained  the  general 
physiognomy  of  the  majority  of  snakes,  the  other  embracing  forms 
which  have  become  strongly  modified  for  marine  life,  as  follows: 

a1  Tail  cylindric Elapin^e.  p.  386. 

a2  Tail    strongly  compressed ,  oar-shaped Hydrin^b   p.  400. 

Subfamily  KLAPINiE. 

As  stated  above,  the  general  physiognomy  of  these  snakes  is  that 
of  the  great  majority  of  snakes,  the  Natricidse,  and  the  resemblance 
of  some  of  the  species  in  each  family  is  so  complete  as  to  have  deceived 
experts  on  a  superficial  examination.  The  generally  small  eye  with 
vertical  pupil,  frequent  absence  of  a  loreal,  and  even  width  of  head 
with  body  will  serve  to  characterize  many  of  the  Elapines,  but  the 
presence  of  the  poison  fang  is  the  only  reliable  criterion. 

It  is  the  more  to  be  regretted  that  these  snakes  can  not  be  readily 
and  at  a  glance  distinguished  from  the  numerous  harmless  species, 
as  they  are  the  deadliest  and  often  the  most  dangerous  of  all  snakes. 
Thus  the  Indian  cobra,  found  in  Formosa,  and  the  so-called  hama- 
dryad belong  to  this  subfamily.  The  "la-ait,"  which  grows  to  be 
over  4  feet,  and  which  is  represented  by  a  separate  form  in  For- 
mosa (Bungarus  multicinctus)  is  also  very  destructive  of  life  where 
it  is  common.  On  the  other  hand,  the  smaller  species,  although  their 
poison  in  proportion  is  equally  deadly,  are  not  very  dangerous  to  man, 
partly  because  of  the  smallness  of  their  mouths,  partly,  it  seems, 
because  of  the  supposed  gentleness  of  some  of  them. 

The  Elapine  snakes  are  truly  tropical  in  their  distribution.  Only 
one  genus,  Elaps,  occurs  in  America,  while  on  the  other  hand  the 
majority  of  the  Australian  snakes  belong  to  this  family. 

Only  four  species,  belonging  to  four  genera,  come  within  our  limits, 
viz,  three  in  Formosa  and  one  in  the  Riu  Kius,  although  it  would  not 
be  surprising  if  additional  species  were  discovered  in  the  former  island. 

They  may  be  distinguished  as  follows : 

KEY   TO   THE   FOKMOSAK    AND    KIU    KIUAN    GENERA. 

a1  Median  dorsal  scale  row  not  enlarged;  subeaudals  all,  or  mostly,  in  pairs. 

bl  Neck  not  dilatable,  not  surrounded  by  more  scale  rows  than  middle  of  lxnly; 
internusal  not  bordering  the  nostril. 

c1  One  to  three  small  teeth  on  maxillary  behind  fangs Hcmibungarn*,  p.  387. 

c2  No  teeth  on  maxillary  behind  fangs Calliophis,  p.  391. 

b2  Neck  dilatable;  more  scale  rows  around  neck  than  around  middle  of  IkkIv;  inter- 
nasal  bordering  the  nostril , Naja,  p.  394. 

a2  Median  dorsal  scale  row  enlarged;  subcaudals  single Bungarus,  p.  397. 
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Genus  HEMIBUNGARUS«  Peters. 

1843.  Brachyrhynchu8  Fitzinger,  Syst.  Rept.,  p.  28  (type,  Elaps  calligaster)  (not 

of  Laporte,  1833). 
1862.  Hemibungarus  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1862,  p.  637  (type, 

Elap8  calligaster^. 

The  only  difference  between  the  genera  Hemibungarus  and  Cal- 
liophis  appears  to  be  the  presence  of  several  (1-3)  small  solid  teeth 
on  the  maxillary  bone  behind  the  grooved  fang  in  the  former,  and  it 
is  questionable.whether  these  so-called  genera  really  represent  genetic 
grbups.  The  two  species  occurring  within  our  limits,  namely,  Cat- 
Iwphis  maccleUandii  in  Formosa  and  Hemibungarus  japonicus  in  the 
Riu  Kiu  Islands  seem  to  be  so  closely  related  to  each  other  that  the 
latter  appears  less  nearly  allied  to  any  of  the  other  species  of  Hemi- 
bungarus. The  only  difference,  besides  that  of  dentition,  consists  in 
the  greater  length  of  the  parietals  in  II.  japonicus  and  in  a  slightly 
different  pattern  of  coloration.  Thus  far  no  Hemibungarus  has  been 
recorded  from  Formosa,  but  this  island  is  as  yet  so  imperfectly  known 
that  no  conclusion  can  be  based  on  this  fact. 

The  relationship  of  these  snakes  (through  Calliophis)  is  undoubtedly 
Himalayo-Chinese,  but  beyond  this  statement  it  would  be  hazardous 
to  generalize  for  the  present. 

The  two  forms  described  in  the  following  pages  under  the  names 
of  //.  japonicus  and  H.  boettgeri  are  evidently  very  closely  allied  in 
spite  of  their  very  different  coloration.  The  scutellation  is  almost 
identical,  though  it  must  be  pointed  out  that  in  the  former  (9  specimens) 
the  number  of  ventrals  averages  higher,  namely,  208.5  (maximum  216, 
minimum  196),  the  corresponding  figures  for  the  latter  (11  specimens) 
being  193.5  (204  and  183).  While  the  scale  formulas  thus  show  some 
overlapping,  the  difference  in  coloration  is  so  striking  and  apparently 
so  constant,  without  any  intermediary  specimens,  that  I  do  not  feel 
compelled  to  use  trinominals  for  these  forms,  especially  in  view  of 
their  geographical  isolation,  the  former  being  confined  to  the  O-shima 
subgroup,  the  latter  to  the  Okinawa  subgroup  of  the  Riu  Kiu 
Archipelago. 

They  may  be  distinguished  as  follows : 

a1  Red  (white  in  alcohol)  with  one,  or  three,  narrow  dark-brown  longitudinal  stripes, 
and  distant  rings  of  the  same  color;  ventrals  196  to  216 //.  japonicus,  p.  387. 

n2  Black,  with  four  narrow  longitudinal  red  stripes  (whitish  in  alcohol)  on  back,  and 
distant  white  half-rings;  ventrals  184  to  200 //.  boettgeri,  p.  389. 

HEMIBUNGARUS  JAPONICUS  b  (Guenther). 
HAI  (according  to  Dr.  Ijima). 

1868.  CaJlophis  japonicus  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  1, 1868,  p.  428,  pi. 
xvn,  fig.  c  (type-locality,  Nagasaki  [?];  type  in  Brit  Mus.;  Whitely, 
collector). — Hemibungarus  japonicus  Boitlengek,  Cat.  Snakes  Brit.  Mus., 
Ill,  1896,  p.  395  (part:  Oo-shima).— Wall,  Proc.  Zool.  Soc.  London, 
1905,  II,  p.  515  (part:  Amami-o-shima). 

a  From  ^/«-,  half-;  and  Bungarus,  a  nearly  related  genus  of  snakes. 
b  Signifying  Japanese. 
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Description. —  Young;  U.S.N.M.  No.  31817;  Amami-o-shima,  Riu 
Kiu  Archipelago;  Dr.  II.  M.  Smith  collection.  Rostral  broader  than 
high,  easily  visible  from  above;  internasals  broader  than  long,  the 
suture  between  them  scarcely  more  than  one-half  that  between  the 
prefrontals  which  are  broadly  in  contact  with  supraoculars;  frontal 
longer  than  its  distance  from  tip  of  snout  and  than  interparietal  suture, 
much  broader  than  supraoculars;  parietals  very  long,  longer  than 
frontal;  nostril  large,  round,  at  the  posterior  margin  of  the  anterior 
nostril,  which  is  larger  than  the  posterior  and  in  contact  with  second 
supralabial;  no  loreal;  a  single  preocular  situated  above  the  center  of 
the  eye  in  contact  with  posterior  nasal ;  eye  rather  large,  the  diameter 
greater  than  its  distance  from  edge  of  lip;  two  postoculars ;  temporals 
1  +  1,  second  one  very  large;  a  large  shield  bordering  the  outer  poste- 
rior half  of  parietal;  7  supralabials,  sixth  and  seventh  largest,  third 
rather  high,  third  and  fourth  entering  eye;  four  lower  labials  in  con- 
tact with  anterior  chin-shields  which  are  as  long  as  the  posterior, 
fourth  lower  labial  very  large ;  13  rows  of  smooth  scales  without  apical 
pits;  196  ventrals;  anal  divided;  31  pairs  of  subcaudals.  Color  (in 
alcohol)  pale  cream-color  (in  life  said  to  be  red)  with  a  narrow  dark- 
brown  median  line,  one  scale  wide,  from  frontal  to  tip  of  tail;  16  dark- 
brown  rings  around  the  body  and  tail,  about  3  scales  broad  on  back 
and  two  ventrals  broad  below,  the  intervals  between  them  about  three 
to  four  times  as  wide ;  top  of  head  dark  brown  except  the  median  por- 
tion of  each  parietal,  the  brown  col  :r  on  the  sides  of  the  head  extend- 
ing some  distance  past  the  last  supralabial;  on  the  underside  a  large, 
roundish  blotch  of  dark  brown  extending  over  four  ventrals  between 
the  rings. 

Dimensions. 

mm. 

Totai  length 221 

Snout  to  vont 200 

Vent  to  t  ip  of  tail 21 

Judging  from  the  adult  female  in  British  Museum,  the  full-grown 
specimens  do  not  differ  essentially  from  the  young  described  above. 

Variation. — The  scutellation  seems  to  be  Very  constant,  though  the 
ventrals  range  between  196  and  216  in  the  nine  specimens  recorded. 
The  subcaudals  on  the  other  hand  only  vary  between  28  and  31  pairs. 

The  coloration  is  also  rather  constant,  except  that  some  specimens, 
for  instance  the  type  and  the  young  specimen  in  British  Museum,  col- 
lected by  M.  Ferri6,  have  an  additional  dark-brown  stripe  along  each 
side  of  the  body.  Its  presence  is  not  a  sign  of  youth  as  shown  by  the 
specimen  described  above.  The  number  of  rings  around  the  body 
varies  slightly;  thus  in  the  specimen  in  the  Imperial  Museum  in  Veno 
Park,  Tokyo,  there  are  1 2  rings  on  the  body,  one  at  the  vent  and  one  on 
tail.  In  this  specimen  the  dark  bands  on  the  back  are  plainly  edged 
with  whitish. 
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Since  the  above  was  written  Doctor  Wall  has  reported  upon  four 
specimens  from  Amami-o-shima,  obtained  by  Mr.  Owston's  collectors. 
Of  these  two  agreed  in  having  three  longitudinal  dorsal  black  lines 
narrower  than  the  white  intervals.  One  of  these  had  indications  of 
another  line  in  the  flanks  on  each  side.  One  had  12  and  the  other 
14  black  annuli.  The  ventrals  and  subcaudals  were  208  +  29  and 
198  +  28.  Two  others  were  pale  pink  with  a  single,  narrow,  vertebral 
black  line.  One  of  these  had  15  and  the  other  13  black  annuli,  and 
the  ventrals  and  subcaudals  were  215  +  28  and  214  +  30. 

Habitat. — This  form  appears  to  be  restricted  to  the  O-shima  sub- 
group of  the  Riu  Kiu  Archipelago,  inasmuch  as  all  the  specimens  sup- 
plied with  exact  data  have  been  taken  in  "Oo-shima,"  or  as  we  prefer 
to  call  it,  Amami-o-shima,  in  order  to  avoid  confusion  with  the  many 
other  O-shimas. 

Whitely's  specimen,  upon  which  Guenther  founded  the  species,  was 
said  to  have  come  from  Nagasaki.  We  know  now  that  all  his  speci- 
mens credited  to  that  locality  came  from  other  places,  the  present  one 
almost  certainly  from  Amami-o-shima.  ° 


List 

of  specimens  of  Hemibungarus  japonicus. 

Museum. 

No. 

Sex  and 
age. 

Locality. 

When 
col- 
lected. 

By  whom.col- 
lected. 

Whitely 

FerriS 

do 

Scale  rows. 

Ventrals. 
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Amami-o-shima . 
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7 

Do 
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13   21G,      2     28 
13   2141      2     28 

1 
13    190       2     31 
1        1        1 
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Male  a  .. 
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do 

Imper.To-          24 

kyo. 
I'.S.N.M...    31817 

1 

do 

1,2 
1.. 

1+1 
1+1 

7 

....do.6  . 

do 



II.  M.  Smith.. 

7 

a  Type. 


f>  Description,  p.  388. 


1892. 


1894. 


HEMIBUNGARUS  BOETTGERI&  (Fritze). 
HAI  (according  to  Dr.  Ijima). 

Callophis  japonicus  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.  1892, 
p.  302  (Okinawa)  (not  of  Guenther). — Boettger,  Offenbach.  Vcr.  Naturk. 
33-36  Ber.,  1895,  p.  115  (Okinawa). — Hemibungarus  japonicus  Boulenger, 
Cat.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  395  (part:  Okinawa).— Boettger, 
Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  123  (Okinawa).— Wall,  Proc. 
Zool.  Soc.  London,  1905,  II,  p.  515  (part:  Okinawa). 

Callophis  boettgeri  Fritze,  Zool.  Jahrb.  Syst.,  VII,  p.  861;  author's  separate 
p.  12  (type-locality,  Tokuchimura,  Okinawa shima;  type  in  Mus.  Sencken- 
berg. ;  Fritze, collector). — Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber., 
1895,  p.  115  (Okinawa). 


a  Boulenger, Cat.  Sn.  Brit.  Mus.,  Ill,  p.  395,  foot  note,  has  already  intimated  that  this 
specimen  may  have  come  from  Riu  Kiu. 

b  For  Dr.  Oscar  Boettger,  the  distinguished  herpetologist  and  malacologist  of  Museum 
Senckenbergianum,  in  Frankfurt  am  Main. 
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322 


Description. — Adult  female;  Fifth  Higher  Middle  School  collection, 
Kumamoto,  No.  B  25;  Okinawa  shima,  Riu  Kiu  archipelago;  1891 
(figs.  320-322).     Rostral  broader  than  high;  frontal  longer  than  its 

distance  from  end  of  snout ;  parie- 
tals  very  long,  as  long  as  frontal 
and  prefrontals  together,  and 
more  than  twice  the  distance  from 
frontal  to  rostral;  one  preocular; 
two  postoculars;  temporals  1  + 1 ; 
7  supralabials,  third  and  fourth 
entering  eve;  4  lower  labials  in 
contact  with  anterior  chin-shields ; 
13  scale  rows;  ventrals  193;  anal 
divided;  subcaudals  29  pairs. 
Color  (in  alcohol)  above  irides- 
cent blackish  blue  with  four  longi- 
tudinal light  bands,  the  two 
median  bands  being  apparently 
reddish,  the  two  outer  ones  white, 
the  former  commencing  on  inner 
anterior  corner  of  parietals  and 
continuing  to  end  of  tail,  the  lat- 
ter beginning  on  sides  of  neck  and 
ending  on  sides  in  front  of  anus; 
across  this  longitudinal  pattern  there  is  a  transverse  one  consisting  of 
about  fourteen  (of  which  one  on  the  tail)  irregular  cross  bands  of 
bluish  black,  edged  with  white,  more  or  less  interrupted  by  the 
longitudinal  stripes  so  as  to  form  two  superimposed  ocelli;  these 
black  cross  bands  are  carried  across  the  belly  on  a  single  ventral; 
underside  whitish  with  numerous  large  and  irregular  blackish  blue 
blotches;  labials  of  both  jaws  mottled  light  and  blackish. 

Dimensions. 

mm. 

Total  length 518 

Snout  to  vent 474 

Vent  to  tip  of  tail 44 

Variation.-  -With  the  exception  of  one 'specimen  having  8  supra- 
labials on  one  side,  the  head-shields  show  no  noteworthy  variation. 
In  the  specimens  recorded  the  ventrals  range  between  183  and  204, 
the  subcaudals  between  27  and  30  only. 

The  coloration  is  also  very  constant.  The  only  variation  is  a  slight 
one  in  the  number  of  the  cross  bands.  Thus  Science  College  Museum 
No.  3  has  only  8  complete  bands  on  body,  while  No.  25  in  the  Imperial 
Museum,  Tokyo,  has  10,  both  having  one  at  the  vent  and  one  on  tail. 

Doctor  Wall,  since  the  above  was  written,  has  reported  upon  six 
specimens  obtained  in  Okinawa  by  Owston's  collectors,  and  states 


Figs.  320-322.— Hemibunoarus  boettgeri.  2J  x 
nat.  size.  320,  top  of  head;  321,  side  of  head. 
Enlarged.  322,  color  pattern  around  middle 
of  body.    No.  B25,  High  School,  Kumamoto. 
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that  they  were  all  alike  in  having  five  longitudinal  black  dorsal  lines 
broader  than  the  pink  intervals.  There  were  9-12  narrow  black 
annuli  around  the  body  and  1-2  (2  usually)  on  the  tail.  The  ventrals 
and  subcaudals  are  204  +  28,  183  +  28,  194  +  30,  202+?,  197  +  27, 
129  [192?] +  29. 

Habitat. — This  richly  and  uniquely  colored  form  seems  to  be  con- 
fined to  the  middle  group  of  the  Riu  Kiu  archipelago,  inasmuch  as  all 
the  specimens  of  which  we  have  detailed  record  are  from  Okinawa 
shima  or  "  Great  Loo  Choo."  Doctor  Fritze  collected  the  type  on  the 
west  side  of  that  island. 

List  of  specimens  of  Hemibwiganis  boettgeri. 


Museum. 


No. 


Sex 
and 
age. 


9395a  .Adult". 
25 


Senckenberg 
Imper.Tokyo" 
Sri.CoU.To-     3 

kyo.  j 

Kumamoto  |  B  25. .  j  Female*> 

School. 


Locality. 


I 


Brit.  Mua. . .  .1  9.9.3-14,  Male.. 


Okinawa  shima 
"Riu  Kiu"  ... 
Okinawa  shima 

do 

do 


1 


™oT        Bywhom 
lee  ted. 


collected. 


I     J2 

s :  1  ■  . 

4  •  S  ,"3 


1891. 
Aug.  5J  Doctor  Fdtz      13   184       2 


I 


1,2 


«  Type. 


.      13  200       2     ~, 
J     13    192       2     301 

I  "  ! 


1891 13   193       2     29,1,2 

'   P.  Hoist 13.  190       2     28. 

6  Devscription  p.  390;  figs.  320-322. 
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Genus  CALLIOPHIS«  Gray. 


1834.   Calliophi8  Gray,  Indian  Zool.,  II,  (C.  fig.)  (typo,  (\  gracilis). 

1859.   Callophis Ctu Esther,  Proc.  Zool.  Soc.  London,  1859,  p.  81  (emendation). 

With  regard  to  the  genetic  relationship  of  the  snakes  at  present 
embraced  in  this  genus  it  is  sufficient  to  refer  to  the  remarks  under 
Hemibungarus  (p.  387). 

CaUiophis  unimrgatus  occupies  the  eastern  Himalayas,  being  repre- 
sented farther  east,  in  Burma  and  South  China,  by  C.  macclellandii. 
Two  species  inhabit  the  mountains  in  southern  India,  one  the  eastern 
Indian  peninsula,  from  Burma  to  Cochin  China,  while  one  occupies 
the  Malay  peninsula  and  Sumatra. 

CALLIOPHIS  MACCLELLANDII  6  (Reinhardt). 

1844.  Elaps  macclellandii  Reinhardt,  Calcutta  Journ.  Nat.  Hist.,  IV  (p.  532) 
(type-locality,  Assam;  type  in  Mus.  Copenhagen). — CallophU  macclel- 
landii Guentheu,  Rept.  Brit.  India,  p.  349  i  part:  var.  y,  Assam). — Bou- 
lenger,  Fauna  Brit.  India,  Rept.,  1890,  p.  385  (part:  Assam;  Burma; 


a Prom  k& A Aos,  beauty;  o<pi ?,  snake. 

&  Named  in  honor  of  Dr.  John  McClelland,  then  editor  of  the  Calcutta  Journal  of 
Natural  History,  who  presented  the  type  to  the  Royal  Museum  in  Copenhagen. 
McClelland  is  the  author  of  a  large  number  of  papers  on  Indian  paleontology  and 
ichthyology. 
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Southern  China);  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  399  (part:  forma 

typica,  Assam;  Pegu;  Formosa;  South  China);  Proc.  Zool.  Soc.  London, 

1899,  p.  166  (Kuatun,  Fokien,  China). 
1854.  Elaps  personatus  Blyth,  Joum.  Assiat.  Soc.  Bengal,  XXIII,  no.  3,  p.  298 

(type-locality,  Assam). 
1861.  Elaps  macclellandi  Reinhardt,  Vid.  Meddel.  Naturh.,  For.  Kjoebenhavn, 

1860,  p.  247  (part:  Assam). 
1864.  Callophis  annularis  Guenther,  Kept.  Brit.  India,  p.  350,  pi.  xxiv?  fig.  i 

(type-locality,  "India").0 

Calliophis  univirgatus ,b  which  is  said  to  differ  only  in  coloration, 
having  a  narrow  black  line  down  the  middle  of  the  back  and  no  regu- 
lar dorsal  crossbars,  is  the  western  representative  of  the  present 
species.  It  inhabits  Sikkim  and  Nepal,  apparently  to  the  exclusion 
of  typical  C.  macclellandii. 

Description  (figs.  323-324). — Adult  male;  British  Museum;  For- 
mosa; R.  Swinhoe,  collector.     Rostral   barely  visible   from    above; 


324 


Figs.  323-324.— Calliophis  macclellandii.    (From  Boulenger,  Fauna  Brit.  India,  Kept.,  p.383.) 
323,  toe  of  head:  324,  side  of  head. 

internasals  nearly  entering  nostrils;  nostril  in  posterior  edge  of  a 
large  nasal,  followed  by  a  somewhat  smaller  postnasal;  prefrontals 
large,  broadly  in  contact  with  supraoculars;  frontal  about  as  long 
as  its  distance  from  tip  of  snout,  slightly  shorter  than  parietals;  one 
large  preocular  in  contact  with  postnasal,  prefrontal,  supraocular, 
and  third  supralabial;  two  postoculars;  temporals  1+1;  7  supra- 
labials,  third  and  fourth  entering  eye,  first  small,  third  large,  as  large 

a  In  Boulenger'?  catalogue  (III,  p.  399)  it  is  stated  that  the  type  in  British  Museum 
is  from  South  China  and  presented  by  Mr.  J.  C.  Bowring. 

ft  1858.   Elaps  univirgatus   Guenther,  Cat.  Col.  Sn.  Brit.  Mus.,  p.  231  (type-local- 
ity,  Nepal;  types  in  British  Museum;  Hodgson,  collector). — Callophis 
vnivirgata  Guenther,  Proc.  Zool.  Soc.  Ixmdon,  1859  (p.  83,   pi.  xvii 
Nepal). 
1801.  Elaps  macclellandi  Reinhardt,  Vid.  Meddel.  Naturh.  For.  Kjoebenhavn, 

1800,  p.  247  (part:  Darjeeling). 
1801.  Callophis  macclellandii  Guenther,  Proc   Zool.  Soc.  London,  1801,  p.  219 

(Nepal). 
1890.  Callophis  macclellandii  var.  univirgatw  Boulenger,  Cat.  Sn.  Brit.  Mus,, 
III,  p.  399  (Nepal*  Darjeeling). 
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as  sixth;  6  lower  labials,  four  in  contact  with  anterior  chin-shields, 
fourth  very  large;  posterior  chin-shields  about  as  large  as  anterior; 
13  rows  of  smooth  scales;  240  ventrals0;  anal  divided;  34  pairs  of 
subcaudals.a  Color  (in  alcohol)  above  dull  reddish  gray,  with  31 
yellow-edged  black  rings  on  the  body  and  4  on  the  tail,  the  bands 
being  one  scale  wide  on  the  back  and  two  ventrals  wide  on  the  under- 
side; halfway  between  the  rings  on  the  back  two  black  spots  about 
5  scales  apart  to  within  4  rings  from  the  vent,  and  on  the  under- 
side a  single  rounded  large  black  blotch  on  the  median  line;  a  black 
collar  about  three  scales  wide  just  back  of  temporals  and  including 
the  extreme  posterior  angle  of  the  parietals;  another  black  band 
from  edge  of  lip  through  eye  and  involving  anterior  third  of  frontal 
and  the  prefrontals;  snout  in  front  of  this  band,  as  well  as  the  rest 
of  the  head  between  the  two  black  bands  yellow. 

Dimensions. 

mm. 

Total  length 400 

Snout  to  vent 363 

Vent  to  tip  of  tail 37 

Variation. — The  only  feature  worthy  of  notice  is  the  great  range 
in  the  number  of  ventrals,  as  shown  by  the  Indian  and  Chinese 
specimens  in  British  Museum,  the  extremes  being  182  and  240.  It 
should  be  noted,  however,  that  the  latter  figure  is  that  of  the  only 
specimen  thus  far  recorded  from  Formosa,  and  that  there  is  a  wide 
gap  between  it  and  the  other  specimens  in  this  respect.  It  is  not 
beyond  the  bounds  of  probability  that  the  Formosan  specimen  may 
represent  a  separate  form  characterized  by  a  greater  number  of 
ventrals. 

Habitat. — Extending  from  Assam  and  Burma  in  the  west  to  south- 
ern China  and  Formosa  in  the  east.  It  is  recorded  from  the  moun- 
tains north  of  Kiukiang,  and  also  from  high  altitudes  (3,000  to  4,000 
feet)  in  the  province  of  Fokien. 

A  single  specimen  collected  by  Swinhoe  and  now  in  the  British 
Museum  is  known  from  Formosa. 


Brit. 
Mus. 
No. 


List  of  specimens  of  Calliophis  macclellandii. 


Sex  and  age. 


Locality. 


Male  a '  Formosa. 


When  > 
col-    .  By  whom  collected, 
lee  ted. 


R.  Swinhoe. 


Half  grown  *>   Kiukiang  Mountains,  China A.  E.  i'ratt 

Male* Southern  China j '  J.  C.  Bowring 

do.  * Kuatun,  Fokien ' J.  D.  La  Touche... 


tn 

2 

aJ 

0) 

13 

240 

13 

215 

13 

212 

13 

793 

2  34 

2  i  20 

2  I  32 

2  ;  36 


•  Description,  p.  382.        ^  Boulenger,  Cat.  Ill,  p.  399.       <•  Boulengcr,  Proc.  Zool.  Soc.,  1899,  p.  lfif». 


a  According  to  Boulcngor's  count. 
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Genus  NAJA«  Laurenti. 

1768.  Naja  Laurenti,  Synops.  Rept.,  p.  90  (type,  Naja  naja). 
1830.    Urxus  Wagler,  Nat.  Syst.  Aniph.,  p.  173  (type,  Najahaje). 

1830.  Aspis  Wagler,  Nat.  Syst.  Amph.,  p.  173  (type,  Naja  naja)  (not  of  Lau- 

renti, 1768). 

1831.  Tomyris  Eichwald,  Zool.  Spec,  III  (p.  171)  (type,  T.  oriana). 

1836.   Hamadryas  Cantor,  Asiat.  Research.,  XIX,  p.  187  (type,  H.hannah)  (not 

of  Hnebner,  1806). 
1843.  Dendraspis  Fitzinger,  Syst.  Rept.,  p.  28  (type,  N.  bungarus). 

1858.  Pseudohaje  Guenther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  p.  222  (type,  P. nigra). 
1864.  Ophiophagus  Guenther,  Rept.  Brit.  India,  p.  340  (type,  0.  daps). 

One  species  of  these  deadly  snakes  occurs  within  our  territory,  inas- 
much as  the  eastern  representative  of  the  terrible  Indian  cobra  has 
been  found  in  the  extreme  south  of  Formosa. 

NAJA  NAJA  b  ATRA  c  (Cantor). 

1842.  Naja  atra  Cantor,  Ann.  Nat.  Hist.,  IX,  1842,  p.  482  (type-locality,  Chusan, 
China). 

1859.  ?Naja  tripudians  var.  scopinucha  Cope,  Proc.  Phila.  Acad.,  1859,  p.  343 

(type-locality,  Canton  River;  type  in  Mus.  Acad.  Phila.;  Doctor  Rusch- 
enberger,  collector). 

1860.  Naja  haji  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  504  (Hongkong)  (not 

N.  Jiaje  (Linnaeus)).    • 

1866.  Naja' tripudians  var.  atra  Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I, 

p.  177  (Chusan  Archipel.). 

1867.  Naja  lutescens  var.  larxata  Steindactiner,  Novara  Exped.,  Zool.,  I,  Rept. 

p.  84  (Hongkong)  (not  of  Cantor). 
1876.  Naja  tripudians  var.  unicolor  Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I, 

p.  382  (substitute  name). 
1885.  Naja  tripudians  Bcettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  pp.  127,  154 

(Canton)  (not  of  Merrem);  Ber.  Senckenberg.  Naturf.  Gen.,  1894,  p.  134 

(Hainan);    p.  137  (Hongkong). — Wail,  Proc.  Zool  Soc.  London,  1903, 

p.  97  (Hongkong;  Hainan). 
1896.  Naia  tripudians  xiir.fasciata  (part)  Boulencjer,  Cat.  Snakes  Brit.  Mus.,  Ill, 

p.  383  (Kiukiang;  Canton;  Hainan;  Siam). — Boettger,  Kat.  Schl.  Mus. 

Senckenberg.,  1898,  p.  121  (Canton;   Hainan)  (not  of  Gray?). 
1896.  Naia  tripudians  var.  sputatrir  (part)  Boulenger,  Cat.  Snakes  Brit.  Mus., 

Ill,  p.  384  (Chusan  Ids.)  (not  of  Boie). 

In  treating  of  the  association  of  subspecies  constituting  the  species 
Naia  tripudians  ( =  Naja  naja)  Boulenger  *  has  attempted  a  sub- 
division based  chiefly  upon  color  differences.  A  glance  at  the  list  of  71 
specimens  given  by  him,  shows  that  the  " subspecies,' '  or  "  varieties/' 
or  u  forms"  thus  distinguished  are  not  correlated  with  geographical 
distribution.     In  view  of  Doctor  Boulenger's  statement  that  "the 

rtSaid  to  be  derived  from  Nag,  the  Indian  word  for  snake. 

&  1758.    Coluber  naja  Linx.fi  s,  Syst.  Nat.,  10  ed.,  I,  p.  221  (type-locality,  India 
orientalis);  12  ed.,  I,  1766,  p.  382. 
c  Signifying  black. 
d  Cat.  Snakes  Brit.  Mus.,  Ill,  189G,  p.  381. 
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forms  enumerated  [by  him]  might  be  regarded  as  distinct  species  but 
for  the  absence  of  any  sharp  demarcation-lines  between  them,"  this 
lack  of  correlation  might  be  explained.  Nevertheless,  even  if  we 
regard  them  as  species,  their  geographical  distribution  becomes  dis- 
connected, confused,  and  unintelligible. 

It  seems  that  a  better  subdivision  might  have  been  obtained  by 
taking  the  scale  formula  as  a  primary  basis  and  color  only  as  a  second- 
ary character. 

It  might  then  be  possible  to  separate  out  a  form  Naja  naja  oxiana 
(Eichwald),  from  Transcaspia,  Afghanistan,  and  Gilgit,  characterized 
by  a  large  number  (averaging  268)  of  ventrals  and  caudals  together, 
the  sum  of  these  giving  more  definite  results  than  each  separately, 
owing  to  the  variable  location  of  the  vent. 

The  specimens  from  India  proper,  Ceylon,  and  possibly  Burma 
and  the  Malay  peninsula  seem  to  be  fairly  well  characterized  by  the 
large  number  of  scales  around  the  neck,  29  to  35,  rarely  27,  and 
should  probably  stand  as  Naja  naja. 

The  cobras  from  the  Malay  Archipelago  have  about  the  same  average 
number  of  ventrals  plus  caudals  as  the  Indian  cobras  (235  in  the 
former  as  against  238  in  the  latter),  but  the  number  of  scales  around 
the  neck  is  smaller,  viz,  only  21  to  25.  These  may  be  Boie's  Naja 
naja  sputatrix,  or  they  may  fall  into  several  more  subspecies. 

Finally,  the  Chinese  and  Siamese  specimens  seem  to  hold  an  inter- 
mediary position  so  far  as  neck  scales  are  concerned,  viz,  25  to  27,  but 
with  a  minimum  of  ventrals  plus  caudals  (average  of  9  specimens  216.) 
These  are  also  fairly  uniform  in  color  and  appear  entitled  to  the 
subspecific  appellation  Naja  naja  atra  (Cantor). 

The  demarcation-lines  here  drawn  up  are  not  very  sharp,  but  they 
seem  better  than  those  based  primarily  on  color  and  have  the  advan- 
tage of  a  more  rational  geographic  distribution  than  the  others.  More- 
over, like  Boulenger's  scheme,  this  is  only  a  provisional  arrangement 
which  needs  to  be  tested  with  a  very  large  material.  In  this  con- 
nection I  would  earnestly  warn  against  using  specimens,  to  the  origin 
of  which  there  attaches  the  least  suspicion.  Only  by  utilizing 
material  which  in  every  detail  is  authentic  and  beyond  dispute  will 
it  be  possible  to  reach  a  satisfactory  solution. 

Description. —  Young;  British  Museum,  No.  99.4.24.102;  South 
Cape,  Formosa;  J.  D.  La  Touche,  collector.  Rostral  very  broad, 
the  height  only  two-thirds  of  the  width;  internasals  somewhat  longer 
than  prefrontals;  frontal  pentagonal,  broader  than  supraoculars; 
parietals  as  long  as  frontal  and  prefrontals  together;  nostril  separating 
the  two  large  nasals;  no  loreal;  one  prefrontal  in  contact  with 
supraocular,  prefrontal,  internasal,  posterior  nasal,  and  third  supra- 
labial;  diameter  of  eye  as  large  as  its  distance  from  anterior  rim  of 
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nostril;  two  postoculars,  upper  much  the  larger;  large  temporals, 
2  -f  1 ;  a  large  scale  in  the  posterior  angle  between  the  pacietals,  and 
a  larger  one  on  each  side  of  the  parietals  in  continuation  of  the  larger 
upper  temporal;  seven  supralabials,  third  and  fourth  entering  eye, 
third  very  high,  broadly  in  contact  with  posterior  nasal,  fifth  high, 
touching  upper  postocular;  four  lower  labials  in  contact  with 
anterior  chin-shields  which  are  larger  than  posterior  pair;  25  scales 
round  the  neck,  and  21  round  the  body;0  178  ventrals;6  anal 
divided;  42  pairs  of  subcaudals.a  Color  (in  alcohol)  uniform  black- 
ish brown,  except  sides  and  lower  part  of  head,  as  well  as  16  anterior 
ventrals,  which  are  whitish ;  on  the  upper  neck  a  pair  of  white-rimmed 
" spectacles' '  and  13  very  narrow  yellowish  cross  lines,  the  anterior 
of  which  is  faintly  indicated  on  the  ventrals  also. 

Dimensions. 

mm. 

Total  length 352 

Snout  to  vent 304 

Vent  to  tip  of  tail 48 

As  to  how  large  the  cobra  grows  to  be  in  Formosa  there  is  no  infor- 
mation, but  specimens  from  other  localities  are  known  to  exceed  1 J 
meters  in  length. 

Variation. — The  species  is  subject  to  a  considerable  amount  of 
variation  as  might  be  expected  from  its  wide  distribution.  The 
more  essential  features  of  this  have  been  touched  upon  in  the  pre- 
liminary remarks  following  the  synomymy  (see  p.  394). 

Distribution. — The  species  Naja  naja  has  a  wide  distribution  in 
southeastern  Asia,  from  Transcaspia  to  the  Philippines,  but  the  present 
subspecies,  as  defined  above,  seems  to  be  confined  to  China  south  of 
Shanghai,  including  Hainan,  French  Indo-China,  continental  Siam, 
and  Formosa. 

Its  occurrence  in  Formosa  is  now  demonstrated  by  a  young  speci- 
men in  British  Museum  collected  near  South  Cape  by  Mr.  J.  D.  La 
Touche.  I  owe  the  opportunity  to  examine  and  describe  this  speci- 
men to  the  courtesy  of  Dr.  G.  A.  Boulenger. 

a  According  to  Boulenger's  count. 
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List  of  specimens  of  Xaja  naja  atra. 


a^e       (  ^*»*j.  collected.  tacted.  .X.5 

2    *     > 


IsM. 

I'.S.N-M...            7317    Female.    Hongkong.  China. .    May           W.  Stimp«>n. . .,    27  21  1711     4*  213 

Brit.  Mus..  99.4.24.102   Young*.    South  (ape.   Tor-    J.  I).  La  louche.'    25  21  17s     42  220 

niosa. 

Do Da    Male*...    Chusan  Islam!  s J.J.Walker....     25  21    167 

Do Db   Young'     China It.  Lindsay 25  21  177     47   224 

Do Vba    Female  r   Kiukiang.Ch ina J .  W alley 25  21  KM     *S  214 

Do ('66....  do.  c     Canton 25  21    170 

Do Cbc do.  r  .    Hainan  Island J .  Neumann 25  21  IttK     43  211 

Se  n  c  ke  n-          93S3o   Adult  *  .   Canton O.  Fr.  »\  Moel-    (O  21  1«2     47   209 

t«>rg.  lendorrT.  | 

Do 93836. ...do.d    do do '  (')  21  164     50  214 

(^ (d)        do do (t)  21    163 

(?) (rf^        do do (O  21    109: 

Brit.  Mua..  CM     Male'...    Siam. i 27  21,170!    4H  218 

Do,....           C6*     Female  <" do 1 27  21  174     47   221 


21,  170     4K  21 
21    174     47   22 


a  Description,  p.  395.  *  Boottger.  1SS3.  p.  127. 

*  Boulenger,  Cat.  1 1 1,  p.  3S4.  '25  to  27  scale  rows  round  the  nock,  Boottger,  /.  r. 

cBoulenger.  Cat.  III.  p.  383. 

Genus  BUNGARUS"   Daudin. 

1803.  Bungarus  Dacdin,  Hull.  Soc.  Philom.  Paris.  Ill,  No.  72.  March,  1803,  p.  187 

<  t  y  pe ,  B .  fascial  us ) . 
1811.  Pscudn-boa  Oppel,  Onln.  Kept.,  p.  <>8  itype,  H.fasciaUi*)  «not  of  Schneider, 

1801). 
1828.  Aspidoclonion  Waoler,  Icon.  Amph.,  I,  fol.  2  (typo,  .1.  stmifascintum). 

BUNGARUS    MULTICINCTUS  6  Blyth. 

1858.  Bungarus  semifasciatus  Gienther,  ('at.  Col.  Snakes  Hrit.  Muh.,  p.  221 
(China)  (not  of  Hoie,  1827);  Ropt.  Hrit.  India,  I8<>4,  p.  344  (China;  For- 
mosa).- Swixhoe.  Ann.  Mag.  Nat.  Hist.  (3),  XII,  I H(>3 .  p.  225  (Formosa; 
Ainoy,  China).—  Hoett<;eh,  Offenbach.  Ver.  Naturk.  24  25  Her.,  1885, 
p.  128  (Canton). 

18G1.  Bungarus  mtilticihctus  Hi.ytii,  Journ.  Asiat.  Soc.  Hengal,  XXIX,  p.  !)N(  type- 
locality,  Formosa;  type  in  CalcuttaMus.;Swinho«»,  collector).  Hokttokk, 
Offenbach.  Ver.  Naturk.  2«-28  Her.,  1888.  pp.  8<i,  118  (South  China; 
Formosa).— Stejseoer.  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3.  18D8.  p.  222 
( Taipa,  Forme >sa) . 

18%.  Bungarus  candidus  \ar.-MuUicinctus  Hoi  lexok.u.  Cat.  Sn.  Hrit.  Mil*.,  III, 
p.  3<59  (China;  Formosa;  Hurnia);  Proe.  Zool.  Soc.  ]»ndon.  I8«W.  p.  HV-I 
(Kuatun,  Fokien,  China).  Bungarus  candidus  var.  multiniicta  Hoktt- 
okr,  Kat.  Sehl.  Mu>.  Senckenberp.,  18!*S.  p.  ||<)  (Canton). 

Three  closely-related  forms  of  the  "Krait"  differing  in  color  hut 
apparently  occupying  distinct  geographic  areas  are  united  hy  Bou- 

<*  Derived  from  "Hunjrarum-pamah,"  which  according  to  Russell's  "Indian  Ser- 
penta"  is  the  vernacular  name  for  B.fnscutfus  on  the  coast  of  CoromanoVl,  ■" 
&  Signifying  many-belted,  i.  e.,  with  many  crossbars. 
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lenger  under  the  oldest  name,  B.  candidus.  The  typical  form  seems 
to  be  confined  to  islands  in  the  Malayan  Archipelago;  another,  var. 
caeruleus,  extends  over  entire  India  (exclusive  of  the  Himalayas  and 
Ceylon)  and  the  Malay  Peninsula;  the  third,  the  one  here  treated  of, 
is  recorded  from  Tciungoo,  in  lower  Burma,  not  far  from  the  Karennee 
Hills,  and  from  various  localities  in  southern  China.  The  first  is 
considered  most  distinct,  and  there  seems  to  be  no  good  reason  for 
connecting  it  nomenclaturally  with  our  Chinese  form.  Of  the  Indian 
tropical  form  Boulenger  says  that  it  is  "almost  completely  connected " 
with  B.  multitinctus.  This  "almost"  only  prevents  me  at  present 
from  speaking  of  the  latter  as  Bungarus  cxruleus  mvlticinctus. 

Another  very  closely  allied  form,  differing  chiefly  in  the  less-pro- 
nounced enlargement  of  the  median  dorsal  scale  row,  B.  lividus, 
inhabits  Assam.  The  Ceylon  krait  B.  ceyhnicus,  is  another  nearly 
related  form. 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No.  15; 
Taipa,  Formosa;  November,  1897;  T.  Tada,  collector  (figs.  325- 
327).     Rostral  broader  than  high;    visible  from  above;    internasals, 


Figs.  325-327.— Bungarus  multicjnctus.    nat.  bizk.    3U5,  underside  of  head;  326,  side  or  head; 
327,  top  of  head.    No.  15,  Sci.  Coll.  Tokyo. 

broader  than  long,  half  as  large  as  prefrontals  which  are  broadly  in 
contact  with  supraoculars;  frontal  as  long  as  its% distance  from  tip  of 
snout  and  interparietal  suture  twice  as  wide  as  supraoculars  at  center 
of  eye;  parietals  much  longer  than  frontal,  nearly  as  long  as  their 
distance  from  tip  of  snout;  nostril  large,  vertically  elliptic,  between 
two  nasals,  the  posterior  narrowed  behind  so  as  to  meet  the  preocular 
in' a  very  short  suture;  no  loreal;  one  long  preocular,  anteriorly  in 
narrow  contact  with  posterior  nasal;  eye  rather  small,  its  vertical 
diameter  shorter  than  its  distance  from  edge  of  lip;  two  postoculars; 
temporals  1  -f  2 ;  seven  supralabials, last  three  largest,  second  in  contact 
with  preocular,  third  and  fourth  entering  eye ;  four  lower  labials  in  con- 
tact with  anterior  chin-shields  which  are  longer  than  the  posterior  pair; 
15  rows  of  smooth  scales,  without  apical  pits,  the  median  row  greatly 
enlarged,  more  than  twice  as  large  as  the  other  dorsals;  210  ventrals; 
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anal  entire;  46  undivided  subcaudals.  Color  (in  alcohol)  above 
dark  seal  brown  with  45  narrow  whitish  cross  lines  or  bars,  31  on  the 
body  and  14  on  the  tail,  about  one  scale  wide  on  the  back,  widening 
near  the  belly  so  as  to  equal  two  of  the  outer  scale  rows,  the  light- 
colored  lateral  scales  often  with  a  median  dark  line;  head  uniform 
dark,  somewhat  paler  on  labials;  underside  whitish  more  or  less 
clouded  with  brown,  and  the  dark  brown  of  the  sides  descending  on 
the  body  over  the  ends  of  the  corresponding  ventrals,  while  forming 
continuous,  though  somewhat  irregular,  rings  on  the  tail. 

Dimensions. 

mm. 

Total  length 860 

Snout  to  vent 743 

Vent  to  tip  of  tail 117 

The  young  (U.S.N.M.  No.  36514)  is  essentially  like  the  adult 
described  above,  but  has  a  whitish  crescentic  mark  on  each  side  of 
the  neck  behind  the  head. 

This  species  reaches  a  length  of  more  than  a  meter. 

Variation. — The  scale  formula  varies  but  little  though  1+1  tem- 
porals occur  besides  1+2.  The  ventrals  vary  in  this  form  between 
198  and  221,  the  subcaudals  between  44  and  52. 

The  variation  in  coloration  has  reference  chiefly  to  the  number 
of  white  cross  lines.  Thus,  the  adult  described  above  has  45,  and 
the  young  51  (40  on  body  11  on  tail),  while  as  many  as  60  have 
been  recorded. 

Habitat. — Southern  China,  from  the  provinces  of  Kiangsi  and 
Fokien  to  Kwangtung  and  Kwangsi.  Farther  west  it  has  been 
collected  at  Toungoo  in  Lower  Burma,  by  Mr.  E.  W.  Oates. 

In  Formosa  it  was  first  found  by  Swinhoe,  and  Mr.  Tashiro  has 
since  informed  us  that  it  is  found  both  in  the  northern  and  southern 
part  of  the  island.  He  states  that  it  was  common  around  Taipa, 
whence  he  brought  two  specimens. 

-List  of  specimens  of  Bungarus  multirinctus. 


Museum. 

No. 

U.S.N.M... 

36514 

Sci.    Coll., 

15 

Tokyo. 

Brit.  Mus.. 

Be. 

Sex  and  ' 
age. 


Locality. 


Young  « 


Taihoku   (Taipa), 
Formosa. 
Male  6.  J  Taipa,  Formosa...1 do ' do 

I 

Femalec    Formosa ; H.  Swinhoe 


When    I    By  whom   I 
collected .     eollec  ted . 


T.  Tada... 


1   \C 


3 

'5 


48   1,21+2 


46'  1,2 


46* . 


1+2 


a  Sci.  Coil.  No.  3.  b  Figs.  325-327;  description,  p.  398.         *  Boulcnger.  Cat.  Ill,  p.  309. 
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Subfamily  HYDRIN^. 

The  high,  compressed  tail,  shaped  like  the  blade  of  an  oar,  dis- 
tinguishes these  snakes  at  once  from  all  others  and  stamps  them  as 
inhabitants  of  the  water.  As  a  matter  of  fact  these  snakes  are  not 
only  aquatic,  but  truly  marine,  some  of  them  to  an  extent  that 
renders  it  correct  to  designate  them  as  pelagic. 

Not  only  has  the  shape  of  the  tail  become  specialized  in  these 
snakes,  but  the  whole  body  is  strongly  compressed  in  some;  in  others 
the  general  shape  has  been  greatly  modified,  so  that  the  whole  posterior 
portion  of  the  body  is  abnormally  enlarged  while  the  front  part  is 
drawn  out  into  an  excessively  elongated  and  narrow  neck  finished 
off  with  a  small  head  not  wider  than  the  neck.  Owing  to  the  com- 
pressed form  of  the  body  the  ventrals  have  been  reduced  in  most 
of  the  forms  to  an  extent  which  makes  it  difficult  to  recognize  them 
as  such.  Even  the  scales  of  the  body  have  become  highly  altered  in 
many  forms,  being  polygonal  and  juxtaposed  with  short  keels  or 
knobs  or  spines,  sometimes  in  pairs,  and  totally  unlike  the  scales  of 
other  snakes.  That  the  nostrils  are  placed  on  top  of  the  snout  and 
provided  with  valves  it  is  scarcely  necessary  to  mention. 

Not  all  the  species  are  as  greatly  differentiated  as  above  mentioned. 
A  small  group,  the  habits  of  which  are  still  partly  terrestrial,  live 
near  the  shores  and  occasionally  and  temporarily  climb  among  the 
rocks  or  even  sometimes  venture  farther  inland.  These  have  still 
fairly  well-developed  ventrals  to  some  extent  fit  for  terrestrial 
locomotion,  and  their  scales  are  imbricate.  To  this  group  belong 
the  genera  Laticauda  and  Emydocephalus. 

Being  "  proteroglyph, "  all  these  marine  snakes  are  poisonous. 
Nevertheless,  several  forms  are  perfectly  harmless  to  man,  such  as 
the  Laticauda  occurring  so  frequently  around  the  Riu  Kiu  Islands 
which  the  fishermen  handle  without  fear  and  without  accident. 

The  sea  snakes,  broadly  speaking,  inhabit  all  the  tropical  and  sub- 
tropical seas  outside  of  the  Atlantic  Ocean.  In  spite  of  much  good 
work  of  late  in  this  group,  the  species  and  their  distribution  are  as 
yet  but  poorly  understood.  The  lack  of  definite  boundaries  to  their 
habitat  and  their  liability  to  be  carried  beyond  their  natural  limits 
by  currents  make  it  difficult  to  decide  how  many  species  to  include 
in  the  present  work.  It  has  therefore  been  thought  best  to  take 
cognizance  of  a  few  more  species  than  have  actually  been  recorded 
from  the  coasts  of  the  territory  covered  by  this  work,  when  they  are 
known  to  occur  in  the  adjacent  seas.  Such  species,  however,  have 
been  included  in  brackets. 

Doctor  Boettger,  in  18X8  (Zool.  Anz.,  pp.  395  seq.),  published  a 
paper  on  the  external  sexual  characters  of  the  sea  snakes  based  upon 
an  examination  of  46  specimens  belonging  to  two  genera  (Disteira 
and  Lapemis),  all  from  the  Philippine  Islands.     He  came  to  the  con- 
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elusion  that  the  males  differ  in  having  fewer  ventrals,  fewer  scale 
rows  around  the  neck,  more  anals,  longer  tail  and  smaller  circum- 
ference of  body  relative  to  total  length,  and  much  more  developed 
spines  on  the  ventrals.  In  all  three  species  examined  by  him  he  found 
a  difference  of  about  20  ventrals  between  the  maximum  of  the  males 
and  the  minimum  of  the  females.  Thus  in  Lapemis  hardwickii 
(Hydrophis  loreatus)  he  found  in  the  males  135-168  ventrals  (average 
153)  and  in  the  females  186-237  (average  202),  the  difference  between 
the  averages  being  49  ventrals.  His  result  was  calculated  to  carry 
conviction  as  it  was  based  upon  a  series  of  no  less  than  31  specimens. 
Nevertheless,  if  we  inquire  into  the  data  furnished  by  Boulenger 
regarding  the  specimens  of  the  same  species  in  British  Museum  a 
we  find  in  a  much  smaller  series  (14  specimens,  5  males  and  9  females) 
proportions  essentially  different.  In  his  list  the  ventrals  of  the  males 
range  between  130  and  155  (average  140),  those  of  the  females  136-200 
(average  156),  consequently  an  overlap  of  19  ventrals  instead  of  a  gap 
of  18.  The  British  Museum  specimens  are  not  from  one  locality, 
however,  but  cover  the  whole  area  from  India  to  the  Philippines,  and 
it  might  be  supposed  that  this  discrepancy  had  a  geographical  signifi- 
cance. Such  is  not  the  case,  however,  for  three  females  from  Negros, 
Philippine  Archipelago,  consequently  from  practically  the  same 
locality  as  Boettger's  specimens,  have  140,  156,  and  180  ventrals, 
respectively,  thus  nearly  covering  the  whole  range  of  Boettger's  18 
males  (135-168)  without  reaching  the  minimum  of  his  13  females 
(186). 

These  apparent  discrepancies  seem  at  present  inexplicable,  and 
indicate  one  of  the  many  difficulties  with  which  the  student  of  these 
snakes  has  to  deal. 

My  own  observations  bear  out  Boettger's  conclusions  only  partly. 
In  our  four  specimens  of  Disteira  godeffroyi  the  female  has  more  scale 
rows,  more  ventrals,  and  fewer  subcaudals.  On  the  other  hand,  in  20 
specimens  of  Disteira  melanocephala  there  is  apparently  no  difference 
among  the  sexes  except  that  the  males  average  a  few  more  subcaudals 
than  the  females. 

KEY   TO  THE   GENERA   OP   HYDRIN.E    IN    JAPANESE    AND   CHINESE    WATERS. 

a1  Ventrals  wide,  at  least  four  times  as  wide  as  long. 

6l  Nasals  widely  separated  by  internasals;  supralabials  normal. .  .Laticauda,  p.  40— 
b2  Nasals  broadly  in  contact  on  median  line  of  snout;  middle  supralabials  fused  into 

a  large  plate  on  each  side Emydocephalus,  p.  413. 

a2  Ventrals  rudimentary,  less  than  twice  as  wide  as  long. 
bl  Two  pairs  of  chin-shields,  anterior  always,  posterior  nearly  always  in  contact. 

7)istrira,  p.  418. 
fr2  Chin-shields  scarcely  differentiated,  not  in  contact. 

a  Cat.  Sn.  Brit.  Mus.,  Ill,  p.  301. 
26485— No.  58—07 26 
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cl  Snout,  from  eye  t«>  tip  shorter  than  width  of  head  at  posterior  corner  of  supra- 
oculars. 

<P  Mental  not  concealed  in  a  <i«vp  er*>ve [Lapemis].  p.  435. 

fF  Mental  concealed  in  a  d^p  er»>\>>  of  the  chin [Enhydrina],  p.  437. 

c2  Snout,  from  eye  to  tip  ♦equaling  or  li»ne»-r  than  width  of  head  at  posterior  corner 
of  supraocular? Hydrus,  p.  438. 

Genus  LATICAUDA"  Laurenti. 

1768.  Lahcauda  Lairenti.  Syn.  Rept..  p.  109  i  type.  L.  scutate). 

1802.  Platurus  Latreille.  Hist.  Nat.  Rept.  IV.  p.  183   type.  P.  fasdatus). 

Five  species  of  this  genus  are  provisionally  recognized,  of  which 
Laticauda  mueUenb  seems  to  be  a  L.  laticaudata  with  a  ventral  keel. 
A  Laticauda  frontalis  has  recently  been  described  as  differing  from 
L.  semifasciaia  in  having  an  undivided  rostral  and  shield-like  tem- 
porals. 

Only  two  species  are  known  with  certainty  to  have  been  taken  on 
the  coasts  of  the  territory  covered  by  this  work,  but  a  third  may  be 
reasonably  expected  to  occur  and  its  characters  are  therefore  given 
in  conjunction  with  the  others.     They  may  be  distinguished  by  the 

following: 

i 

KEY  TO  THE   SPECIES   OF  LATICAUDA  IN  JAPANESE   AND  CHINESE   SEAS. 

a1  Rostral  undivided  horizontally;  belly  without  a  median  keel;  two  pairs  of  contig- 
uous chin-shields;  temporals  l-h2;  top  of  snout  yellow. 
61  Scale  rows  19;  no  unpaired  shield  between  the  prefrontals;  upper  lip  dark  brown. 

L.  laticaudata,  p.  402. 
b2  Scale  rows  21  to  25;  normally  an  unpaired  shield  between  the  prefrontals;  upper 

lip  yellow [L.  colubrina.  p.  406.] 

a2  Rostral  divided  horizontally;  belly  with  a  median  keel  on  posterior  half;  one  pair 
of  contiguous  chin-shields;  temporals  2+3;  top  of  snout  dark  brown. 

L.  semifasciata,  p.  409. 

LATICAUDA  LATICAUDATA  d  (Linn*us). 

1758.  Coluber  laticaudatus  Linn.-eus,  Syst.  Nat.,  10  ed.,  I,  p.  222  (part:  type-local- 
ity, the  Indies;  type  in  Mus.  Stockholm);  12 ed.,  1, 1766,  p.  383. — Anders- 
son,  Bihang  Svensk.  Vet.  Akad.  Ilandl.,  XXIV,  1899,  Pt.  4,  no.  6,  p.  18 
(type). — Platurus  laticaudatus  Girard,  Herpet.  U.  S.  Expl.  Exped.,  1858, 
p.  180  (Fiji  Is.).-  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1877,  p.  417 
(part:  Fiji,  Tonga,  Philippine  Is.). — Boulenoer,  Cat.  Sn.  Brit.  Mus.,  III. 
1896,  p.  307  (Bay  of  Bengal  to  western  Pacific;  Loo  Choo  Islands).— 
Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  96,  101  (Formosa;  Loo  Choo 
Islands);  1905,  II,  p.  517  (Okinawa). 

1768.  Laticauda  scut  at  a  Lairenti,  Syn.  Rept.,  p.  109  (substitute  name  for  C.  lati- 
caudatus Linmeus). 

a  From  latus,  broad;  cawla,  tail. 

b  Platurus  muelleri  Boilenokr,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  309  (South  Pacific). 
c  Platurus  frontalis  I)k  Vih,  Ann.  Queensland  Mus.,  No.  6, 1905,  p.  48  (New  Guinea). 
dFrom  latus,  broad;  caudatusf  tailed. 
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1802.  Platurus  fasciatus  Latreillb,  Hist.  Nat.  Rept.,  TV,  p.  185  (Indies).— 
Fischer,  Abh.  Naturw.Ver.  Hamburg,  III,  1856,  pp.  28, 70  (part:  speriin. 
Hamburg  Mus.,  Indian  Ocean). — Hallowell.  Ptoc.  Phila.  Acad.,  1860, 
p.  493  (Naha,  Okinawa  shima). — Boulenger,  Ptoc.  Zool.  Soc.  London, 
1887,  p.  149  (Loo  Choo  Islands). 

1817.  Platurus  laurenti  Rafinesque,  Amer.  Month.  Mag.,  I,  p.  432  (substitute 
name;  not  of  Daudin,  1803). 

1836.   Coluber  platycaudatus  Oken,  Allgem.  Naturg.,  VIII,  p.  566  (lapaus). 

1858.  Platurus  laticaudatus  var.  Guenther,  Cat.  Colubr.  Sa.  Brit.  Mus.,  p.  272 

(New  Guinea,  Bengal,  Siam,  Van  Diemen's  Land). 

1859.  Platurus  fischeri  J an,  Rev.  Mag.  Zool.,  1859  (p.  149);  author's  separate,  p.  25, 

pi.  d  (type-locality,  Indian  Ocean;  type  in  Mus.  Milano);  Icon.  Ophid., 
livr.  40,  1872,  pi.  i,  fig.  2  (type).— Guenther,  Rept.  Brit.  India,  1864, 
p.  356,  pi.  xxv,  fig.  a  (Bengal;  Siam;  New  Guinea;  New  Hebrides). — 
Anderson,  Proc.  Zool.  Soc.  London,  1871,  p.  189  (Calcutta). 
1871.  Platurus  affinis  Anderson,  Proc.  Zool.  Soc.  London,  1871,  p.  190  (type- 
locality,  Fallahs Mullah,  Calcutta;  type  in  Ind.  Mus.,  Calcutta). 

The  Coluber  laticaudatus  of  Linnaeus  ( Syst.  Nat.,  10th  and  12th  edi- 
tions) was  based  upon  his  account -of  the  same  species  in  Museum 
Adolphi  Frederici,  which  was  published  in  1754  and  not  binominal. 
Two  specimens  were  apparently  described  in  that  work.  It  now 
turns  out  from  Andersson's  examination  of  the  types  °  that  Linnaeus 
had  before  him  a  specimen  of  each  of  the  two  species  lately  known  as 
Platurus  laticaudatus  and  P.  colubrinus  y  the  former  with  19  scale  rows, 
the  latter  with  23.  His  C.  laticaudatus  is  consequently  a  composite 
species,  and  the  application  of  the  name  by  the  first  reviser  who 
separated  the  component  forms  must  stand. 

The  two  species  were  steadily  confounded  by  all  authors,  just  as 
Linnaeus  had  done,  though  under  various  names,  such  as  Platurus 
fasciatus  and  Hydrophis  colubrinus,  until  1858,  when  Girard,  for  the 
first  time  (and  not  Peters  in  1877,  as  occasionally  stated) ,  clearly  sepa- 
rated, described,  and  named  them.  He  tied  the  name  laticaudatus, 
which  had  scarcely  been  used  at  all  in  the  herpetological  literature 
since -the  time  of  Linnaeus,  to  the  species  with  19  scale  rows,  and 
applied  Hydrus  colubrinus  of  Schneider  correctly  to  the  other,  this 
being  the  oldest  name  used  for  a  specimen  of  the  latter,  though 
Schneider  himself  did  not  realize  its  distinctness  from  the  Linnaean 
species,  of  which,  as  we  have  seen,  in  reality  it  only  formed  a  part. 
Girard's  nomenclature  has  been  followed  by  nearly  all  subsequent 
writers. 

The  fact  that  Linnaeus  in  the  Systema  Naturae  only  gives  the  scale 
formula  (i.  e.,  number  of  ventrals  and  subcaudals)  of  the  specimen 
with  23  scale  rows  (220-42)  is  not  sufficient  reason  for  fastening  the 
name  C.  laticaudatus  to  the  species  represented  by  this  specimen,  in 
view  of  the  above  argument,  and  is,  moreover,  sufficiently  set  off  by 

a  flihangSvensk.  Vet.  Akad.  Handl.,  XXIV,  1899,  Pt.  4,  No.  <>,  p.  18. 
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his  reference  to  the  plate  in  Museum  Adolphi  Frederici,  which  is  said  to 
represent  the  other  specimen. 

Whether  the  above  synonymy  includes  one  or  more  distinguishable 
forms  may  perhaps  yet  be  open  to  question ;  at  least  I  have  not  been 
able,  to  fully  make  up  my  mind  from  our  material  which  is  entirely  too 
insufficient,  however.  As  far  as  it  goes  it  seems  to  indicate  two  color 
forms.  At  least  our  specimens  can  be  divided  according  to  the  follow- 
ing concurrent  color  characters,  thus : 

a1  Light  horseshoe-shaped  mark  on  top  of  head  bent  down  behind  the  eye,  reaching 
the  lip;  none,  or  one,  light  ring  on  neek  incomplete  below;  light  rings  on  belly 

4-5  ventrals  wide L.  laticaudata  (Nos.  8994,  Java;  29448.  Nicobars). 

a2  Light  horseshoe-shaped  mark  not  bent  down  behind  the  eye;  usually  two  light 
rings  on  neck  incomplete  below;  light  rings  on  belly  1-3  ventrals  wide. 

L.  laticaudata  affinis  (Nos.  30761,  Pulo  Mansular,  W.  Sumatra;  7381,  Riu 
Kius,;  21399,  China  Seas;  32669,  Formosa;  33937-41,  Riu  Kius). 

It  should  be  noted  that  our  eastern  specimens  belong  to  L.  affinis, 
and  it  would  be  interesting  to  know  to  what  extent  the  characters 
mentioned  above  hold  good  in  a  large  series.  In  this  connection  it 
may  be  stated  that  the  character  of  the  incomplete  light  rings  on  the 
neck  below  is  the  least  constant,  as  might  be  expected.  It  holds  in 
seven  of  our  nine  specimens  of  L.  affinis,  but  two  of  the  Riu  Kiu 
specimens  (Nos.  33937  and  33939)  have  only  one  incomplete  ring. 

Since  the  above  was  written  I  have  examined  two  specimens  from 
Formosa  in  the  Christiania  Museum  (No.  832)  which  in  the  main  bear 
out  the  above. 

Description  (figs.  328-330).— Adult  male;  U.S.N.M.  No.  32669;  For- 
mosa; 1894;  Mr.  Navara,  collector.  Rostral  undivided,  higher  than 
broad,  just  visible  from  above;  internasals  broader  than  long,  nearly 
triangular,  their  suture  with  rostral  very  short;  prefrontals  in  contact 
throughout,  anteriorly  very  broad  with  an  acute  outer  angle  descend- 
ing on  side  of  face  between  nasal  and  preocular  without  quite  reaching 
the  second  supralabial,  broadly  in  contact  behind  with  supraocular; 
frontal  long,  pointed  behind,  much  longer  than  distance  from  tip  of 
snout;  as  long  as  parietals,  broader  than  supraoculars;  parietals 
short,  not  longer  than  frontal,  the  suture  between  them  shorter  than 
distance  between  frontal  and  rostral;  nostril  in  the  posterior  half  of 
an  undivided  nasal  which  is  three  times  as  long  as  high,  slightly  lower 
in  front  and  narrowly  in  contact  with  preocular  beneath  the  pre- 
frontal; one  preocular;  eye  small,  its  diameter  less  than  its  distance 
from  edge  of  lip;  2  post  oculars;  temporals  1+2,  slightly  larger  than 
the  adjoining  labials;  7  supralabials,  first  much  wider  above  than 
below,  third  and  fourth  entering  eye;  mental  very  small,  smaller 
than  first  lower  labials;  7  lower  labials,  the  last  four  exceedingly  nar- 
row, three  anterior  only  in  contact  with  anterior  chin-shields  which 
are  somewhat  smaller  than  the  posterior,  the  latter  broadly  in  contact; 
19  rows  of  smooth  scales  without  apical  pits;  243  ventrals;  anal 


Digitized  by 


Google 


HERPETOLOGY   OF   JAPAN. 


405 


divided;  47  pairs  of  subcaudals.  Color  (in  alcohol)  bluish  gray- 
above,  yellowish  underneath,  with  broad  blackish  brown  rings  around 
the  body,  there  being  47  on  neck  and  body  and  5  on  tail,  the  first  on 
neck  incomplete  below;  width  of  black  rings  above  about  four  scale 
rows   and   about   three  ventrals  underneath,   the  light  interspaces 


328 


329 


Fiqs.  328-330.— Laticauda  Ilaticaudata.    2  x  nat.  size.    328,  top  of  head;  329,  'side  of  head; 
330,  underside  of  head.    No.  7381,  U.S.N.M. 

respectively  2\  above  and  2  below;  head  blackish  brown,  rostral, 
snout,  and  eyebrow  region  as  far  as  anterior  angle  of  parietal  and  first 
temporal,  yellow;  labials  brownish  black  as  well  as  throat  and  lower 
neck,  the  latter  with  a  median  line  of  yellow. 

Dimensions. 

mm. 

Total  length 7G9 

Snout  to  vent 659 

Vent  to  tip  of  tail 110 

The  female  and  young  are  essentially  like  the  above,  the  former 
somewhat  larger  with  a  shorter  tail,  No.  33937,  for  instance,  our 
largest  specimen,  measuring  890  mm.  with  a  tail  95  mm.  long. 

Variation. — The  scale  formula  is  fairly  constant  in  this  species, 
oculars,  temporals,  supralabials,  and  anal  showing  no  deviation  from 
the  normal  in  a  large  series.  In  the  specimens  recorded  from  the 
waters  adjacent  to  our  territory  the  ventrals  vary  between  230  and 
243,  the  subcaudals  between  30  and  47. 

As  for  the  color  variation  of  this  species  it  is  sufficient  to  refer  to  the 
preliminary  remarks  (on  p.  404).  The  number  of  black  rings  on  the 
body  in  ten  specimens  from  Japanese  waters  ranges  between  39  and  55. 

Habitat. — Widely  distributed  along  the  coasts  from  India  to  the 
South  Pacific  islands  and  Tasmania.  The  species  seems  common 
about  the  Fijis  and  the  Friendly  Islands,  and  Fischer  mentions  a 
specimen  from  the  Society  Islands. 

On  the  coasts  of  southeastern  Asia  it  is  not  rare — for  instance,  in  the 
Philippines — and  to  the  north  it  has  been  found  as  far  as  Okinawa 
shima.     A  specimen  from  Naha,  collected  by  Heine,  of  the  Perry 
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Expedition,  was  recorded  by  Hallowell  (U.S.N.M.  No.  7381),  and  two 
specimens  obtained  by  Pryer's  collector,  probably  in  the  same  island, 
are  in  British  Museum.  Two  other  specimens,  also  from  Okinawa 
shima,  are  in  the  Imperial  Museum,  Ueno  Park,  Tokyo  (Nos.  11,  12), 
as  well  as  one  from  the  Yaeyama  group  (No.  13).  In  the  latter 
it  must  be  common,  for  we  have  five  specimens  from  Ishigaki 
shima  through  Mr.  Owston,  and  British  Museum  has  one  from  the 
same  locality  and  collector  through  Doctor  Wall.  Similarly  on  the 
coasts  of  Formosa,  whence  I  have  examined  two  in  the  University 
Museum  of  Christiania,  collected  by  Mr.  Navara,  and  one  from  the 
same  source  in  our  own  museum,  obtained  through  the  kindness  of 
Prof.  Robert  Collett. 


List  of  specimens 

of  Laticauda  laticavdata. 

Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col- 
lected. 

By  whom 
collected  or 
from  whom 

obtained. 
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45 

55 
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Do 
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7 
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Navara 

19 

243 

47 
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1+2 
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A.  Owston.. 

19 
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34 

48 
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33938 
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do 
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19 
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33 
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o  Figs.  328-330. 


*>  Description,  p.  404. 


c  Boulenger,  Cat.  Ill,  p. 308. 


[LATICAUDA  COLUBRINAa  (Linnaeus).] 

1758.  Coluber  laticaudatus  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  p.  222  (part);  12  ed., 
I,  1766,  p.  383. — Platurus  laticaudatus  Peters,  Mon.  Ber.  Berlin  Akad. 
Wiss.,  1877,  p.  417  (part:  Philippines;  Amboina;  Fiji  Is.;  New  Hanover). 

1799.  TIydru8  colubrinus  Schneider,  Hist.  Ainph.,  I,  p.  238  (type-locality  not 
stated;  type,  no.  9078,  Berlin  Mus.). — Hydrophis  colubrinus  Schlegel, 
Phys.  Serp.,  II,  1837,  p.  514,  pi.  xvm,  figs.  21-22  (Moluccas,  Timor, 
Celebes;  China  Sea). — Platurus  colubrinus  Girard,  Herpet.  U.  S.  Expl. 
Exped.,  1858,  p.  183  (Fiji  and  Tonga  Is.).— Boulenger,  Cat.  Sn.  Brit. 
Mus.,  Ill,  1896,  p.  308.— Boettger,  Kat.  Schl.  Mus.  Senckenberg., 
1898,  p.  114  (Philippines:  Luzon,  Cebu;  Ternate;  Tonga  Tabu;  Australia). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  101. 


°  Signifying  colubrine,  like  a  Coluber;  so  named  by  Schneider  because  LinnaeuB  had 
referred  the  species  to  that  genus. 
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1803.  Platurus  fasciatus  Daudin,  Hist.  Nat.  Rept.,  VII,  p.  226  (part),  pi.  lixxv, 

fig.  1.— Jan,  Icon.  Ophid.,  livr.  40,  1872,  pi.  i,  fig.  1  (New  South  Wales). 
1847.  Laticauda  scutqta  Cantor,  Journ.  Asiat.  Soc.  Bengal,  XVI  (p.  1046)  (not  of 

Laurenti). — Platurus  scutatus  Guenther,  Rept.  Brit.  India,  1864,  p.  356 

(Bay  of  Bengal  to  Chinese  seas  and  New  Zealand). 
1856.  Platurus  fasciatus  var.  colubrina  Fischer,  Abh.  Naturw.  Ver.  Hamburg, 

III,  p.  30. 
1858.  Platuru8  laticaudatus  var.  b  Guenther,  Cat.  Col.  Sn.  Brit.  Mus.,  p.  272 

(Fiji  Is.;  Amboina;  Sulu  I.;  Isle  of  Pines;  India). 
1885.  Platurus  laticaudatus  var.  colubrina  Boettoer,  Offenbach.  Ver.  Naturk. 

24-25  Ber.,  p.  155  (China  Sea). 

Description. — Halfgrown;  U.S.N.M.  No.  15236;  China  Seas;  J.  G. 
Swan,  collector. — Rostral  one-third  higher  than  broad,  scarcely  vis- 
ible from  above ;  a  pair  of  internasals  narrowly  in  contact  with  rostral ; 
three  prefrontals,  the  median  unpaired  shield  pentagonal,  entirely  sep- 
arating the  lateral  ones,  broadly  in  contact  with  the  internasals  in 
front  and  the  frontal  behind;  frontal  long,  as  long  as  parietals,  much 
longer  than  its  distance  from  tip  of  snout,  wider  than  supraoculars; 
parietals  short  and  broad,  the  two  dimensions  about  equal;  nostril 
large,  behind  the  middle  of  a  long  and  narrow  undivided  nasal  which 
is  broadly  in  contact  behind  with  preocular  and  third  supralabial; 
one  high  preocular;  diameter  of  eye  equaling  its  distance  from  edge  of 
lip;  two  postoculars;  1  +  2  temporals,  a  small  supernumerary  shield 
being  interpolated  on  the  left  side  between  anterior  temporal  and 
fifth  and  sixth  supralabials;  7  supralabials,  first  somewhat  broader 
above  than  below,  sixth  largest,  third  and  fourth  entering  eye;  men- 
tal very  small  and  narrow;  only  anterior  two  lower  labials  reaching 
chin-shields,  the  posterior  ones  being  very  low,  scarcely  more  than 
covering  the  l&bial  edge ;  two  pairs  of  chin-shields  in  contact  through- 
out, posterior  pair  larger  than  anterior;  25  rows  of  smooth  scales 
without  apical  pits;  230  ventrals,  without  median  keel;  anal  divided; 
32  pairs  of  subcaudals.  Color  (in  alcohol)  gray  above,  each  scale 
pale  at  tip,  yellow  on  sides  and  below,  with  28  solid  blackish  brown 
rings  around  the  body  and  3  on  tail,  the  rings  being  widest  (about  5 
scale  rows)  on  middle  of  back,  narrowest  (about  1£  ventral)  on  belly, 
the  pale  interspaces  above  averaging  about  4  scale  rows  in  width, 
and  6  to  7  ventrals  on  underside;  a  broad  yellow  band  from  sides  of 
neck  across  occiput,  two  scale  rows  behind  parietals;  head  in  front 
of  this  nearly  to  anterior  edge  of  frontal  blackish  brown;  snout,  a 
superciliary  line,  entire  upper  lip  and  tip  of  lower  lip  yellow;  a  black 
band  narrowly  surrounding  eye  and  extending  over  lower  postocular 
and  temporals;  lower  lip  also  blackish  brown,  the  black  of  top  of 
head,  postocular  band,  and  lower  labial  band  united  by  a  vertical 
black  band  behind  angle  of  mouth. 
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Dimensions. 

mm. 

Total  length 692 

SnoUt  to  vent 626 

Vent  to  tip  of  tail 66 

Adult  specimens  of  this  species  are  known  having  reached  a  length 
of  nearly  1,300  mm. 

Variation. — As  in  the  other  species  of  this  genus  the  scale  formula 
is  very  constant.  A  specimen  (No.  149)  from  Queensland,  in  the 
Zoological  Museum  in  Christiania,  which  I  was  allowed  to  examine 
through  the  kindness  of  Prof.  Robert  Collett,  is  remarkable  for  lack- 
ing the  azygous  shield  between  the  prefrontals,  thus  resembling  L. 
laticaudata  in  this  respect,  though  otherwise  a  normal  L.  colubrina, 
as  shown  by  its  23  scale  rows  and  yellow  supralabials.0 

Habitat. — No  specimen  has  been  recorded  from  any  definite  locality 
within  the  limits  of  this  work.6  There  are  in  collections,  however, 
several  specimens  said  to  have  been  taken  in  the  " China  Seas/'  or 
" China  Sea."  As  the  latter  is  bounded  by  Formosa  in  the  north, 
while  on  the  other  hand  the  range  of  this  species  mostly  coincides 
with  that  of  L.  laticaudata,  it  seems  quite  probable  that  L.  colubrina 
may  be  found  in  the  seas  about  Formosa  and  the  Riu  Kius  now  that 
attention  has  been  called  to  it. 

As  stated  above,  its  general  distribution  is  almost  identical  with 
that  of  L.  laticaudata  inasmuch  as  it  is  found  from  the  Bay  of  Bengal 
to  the  western  part  of  the  South  Pacific  at  least  as  far  east  as  the 
Friendly  Islands,  extending  southward  to  Australia  and  New  Zealand. 

List  of  specimens  of  Laticauda  colubrina. 
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U.S. 
N.M. 
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Sex  and 
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a  Description,  p.  407. 


o  Dr.  Franz  Werner  (Mitt.  Zool.  Samml.  Mus.  Naturk.  Berlin,  I,  Pt.  4,  1900,  p.  104) 
mentions  a  similar  specimen  in  the  collection  of  the  Vienna  university,  but  he  regards 
it  as  a  hybrid  between  L.  laticaudata  and  L.  colubrina,  a  view  I  can  not  accept,  at 
least  for  the  specimen  in  the  Christiania  Museum,  which  is  in  every  respect  a  typical 
L.  colubrina,  but  lacking  the  unpaired  prefrontal. 

&  Doctor  Wall  enumerates  the  species  as  No.  25  of  his  "List  of  Japanese  and  Loo 
Choo  islands  Ophidia,"  but  gives  no  reference  to  any  record  in  substantiation. 
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Laticauda  semifasciata.    (From  Temminck  and  Schlegel.) 

For  explanation  of  plate  see  page  555. 
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LATICAUDA  SEMIFASCIATA  a  (Reinwardt). 
ERABTJ-UNAGL 
Plate  XXII. 

1837.  Platurus scinifacciatus  Reinwardt,  in  Schlegel,  Phys.  Serp.,  II,  p.  5X6 (type- 
locality,  Moluccas;  type,  Leiden  Mus.  No.  1468;  Reinwardt,  collector). 

1837.  Uydrophis  colubrina  Schlegel,  PhyB.  Serp.,  Atlas,  pi.  xvm,  figs.  18-20; 
Fauna  Jap.,  Rept.,  1837,  p.  92  (Liukius);  Ophid.,  pi.  x&  (probably  Rein- 
wardt's  type). — Platurus  colubrinus  Fischer,  Jahrb.  Wiss.  AnBt.  Ham- 
burg, V,  1888,  p.  18  (Okinawa  shima;  Tonga;  Society  Is.). 

1856.  Platurus  fa8ciatus  var.  semifasciata  Fischer,  Abh.  Naturw.  Ver.  Hamburg, 
III,  p.  30,  p.  70  (Reinwardt's  type). 

1860.  Platurus  fasciatus  var.  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  489  (Loo 
Choo;  Cleopatra  I.). 

1874.  Platurus  schistorhynchus  Guenther,  Proc.  Zool.  Soc.  London,  1874,  p.  297, 
pi.  xlv,  fig*  B  (type-locality,  Savage  Island;  types  in  Brit.  Mus.).— Bou- 
lenger,  Fauna  Brit.  India,  Rept.,  1890,  p.  395  (China  Seas);  Cat.  Sn. 
Brit.  Mus.,  Ill,  1896,  p.  309  (Savage  L;  Loo  Choo  Is.).— Wall,  Proc.  Zool. 
Soc.  London,  1903,  p.  101  (Loo  Choos);  1905,  II,p.517(Miyako;  Okinawa; 
Amami). 

1876.  Platurus  fasciatus  Hilgendorf,  Afitth.  Deutsch.  Ges.  Ost-Asiens,  I,  heft 
10,  pp.  30,  31  (Prow  Satsuma)  (not  of  Latreille). — Doederlein,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  III,  heft  24,  July  1881,  p.  149  (Amami-o-phima); 
heft  25,  Dec.  1881,  p.  210  (Liukiu  Is.:  Erabu  shima).— Okada,  Cat.  Vert. 
Japan,  1890,  p.  69.     (Okinawa  shima). 

1876.  Platurus  laticaudatus  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1876,  p.  534 
(Matuka,  Fiji  Is.)  (not  of  Linnaeus);  1877,  p.  417  (part:  Berlin  Mus/* 
No.  9663,  Tonga;  9071,  Samoa). 

Reinwardt's  P.  semifasciatus  must  take  precedence  over  Guenther's 
P.  sckistorhyncTms.  I  have  examined  Reinwardt's  type  in  the  Leiden 
Rijksmuseum  (No.  1468;  probably  the  same  individual  which 
Schlegel  has  figured,  Fauna  Japonica,  pi.  x,  especially  fig.  2)  from  the 
"Moluques,"  and  find  it  an  unquestionable  specimen  of  this  species, 
with  divided  rostral,  one  pair  of  adjacent  chin-shields,  and  keeled 
posterior  ventrals. 

Concurrent  with  the  two  apparently  disconnected  habitats  of  this 
species  there  seems  to  be  an  average  difference  in  the  number  of 
ventrals.  Thus  in  the  eastern  group  (Tonga,  Savage  I.),  in  six  recorded 
specimens  the  ventrals  vary  between  177  and  202  (average  187), 
while  in  eight  western  specimens  (Riu  Kius,  Moluccas),  they  vary 
between  197  and  212  (average  205).  Unfortunately  there  are  two 
other  specimens  recorded  which  to  some  extent  spoil  this  harmony, 
viz,  one  from  the  Riu  Kius  recorded  by  Boulenger  c  with  only  188 
ventrals,  the  other,  from  the  Society  Islands,  recorded  by  Fischer,d 
with  no  less  than  229  ventrals.     With  regard  to  the  latter,  I  am 

«  From  semi-,  half;  fasciatus,  banded. 

&  Reproduced  in  this  work  on  Plate  XXII. 

c  Cat.  Sn.  Brit.  Mua.,  Ill,  p.  309:  specimen  e. 

&  Jahrb.  Wiss.  Anst.  Hamburg,  V,  p.  19:  Hamburg  Mus.  No.  384. 
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strongly  inclined  to  doubt  either  the  *  accuracy  of  the  count,  the 
locality,  or  the  identification,  the  number  being  so  out  of  all  propor- 
tion. I  may  finally  remark  that  in  the  only  Savage  Island  specimen 
examined  by  me  (U.S.N.M.  No.  28194)  the  number  of  light  body  rings 
is  only  23.  Guenther,  in  the  original  description  of  his  Savage  Island 
specimens,  also  gives  22  as  the  number  of  the  body  rings.  In  our 
Riu  Kiu  specimens  the  number  of  body  rings  varies  between  35  and  43, 
and  in  the  type  of  L.  semifasciata  the  number  is  apparently  about  38. 
No  detailed  record  of  the  other  specimens  is  accessible.  It  is  conse- 
quently at  the  present  moment  impossible  to  decide  whether  we  really 
have  to  do  with  two  separable  races,  one  with  an  average  number  of 
205  ventrals  and  38  body  rings,  typical  L.  semifasciata ,  from  the 
Riu  Kius  and  the  Moluccas,  and  another  form  averaging  187  ventrals 
and  23  body  rings,  L.  semifasciata  schistorhynchus,  from  the  Friendly 
Islands. 


333 


Figs.  331-333.    Latipauda  semifasciata.    IJxnat.  size.    331,  top  of  head;  332,  side  of  head; 
333,  underside  of  head.    No.  7Mf>,  U.S.N.M. 

Description  (figs.  331-333).— Half  grown;  U.S.N.M.  No.  7336;  Yoko 
shima  (Cleopatra  Island),  Tokara  group,  Riu  Kiu  Archipelago;  May, 
1855;  Captain  Stevens,  collector.  Rostral  broader  than  high,  upper 
edge  broad  and  truncate,  scarcely  visible  from  above;  three  inter- 
nasals,  one  unpaired  anterior  adjoining  the  rostral,  of  which  it  is  in 
reality  only  a  detached  portion,  and  two  posterior  normal  ones  broadly 
in  contact;  three  prefrontals,  a  median  pentagonal  one,  posteriorly 
broadly  in  contact  with  frontal,  and  two  lateral  ones,  broadly  in  con- 
tact with  frontal  and  with  supraocular;  frontal  large,  much  longer 
than  its  distance  from  tip  of  snout  and  than  the  parietals,  supraoculars 
as  broad  as  frontal  at  the  middle ;  parietals  very -short,  not  longer  than 
broad,  much  shorter  than  frontal;  nostril  large,  semilunar,  near  the 
middle  of  the  long  and  narrow  undivided  nasal;  no  loreal;  one  pre- 
ocular,  broadly  in  contact  with  nasal;  eye  rather  small,  its  vertical 
diameter  less  than  its  distance  from  edge  of  lip;  two  postoculars; 
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temporals  2  +  3,  only  slightly  differentiated  from  the  adjacent  scales; 
seven  supralabials,  third  and  fourth  largest  and  entering  eye,  first  as 
wide  above  as  below ;  seven  lower  labials,  of  which  the  first  pair  behind 
the  small  mental  does  not  reach  the  edge  of  the  lip,  the  labials  from  the 
third  backward  very  low,  only  the  first  three  in  contact  with  chin- 
shields,  of  which  only  the  anterior  pair  is  clearly  differentiated,  the 
posterior  being  represented  by  two  scales  separated  by  one  of  nearly 
the  same  size;  23  rows  of  smooth  scales  without  apical  pits;  205  ven- 
trals,  on  the  posterior  half  of  the  body  by  a  median  blunt  keel  and  a 
corresponding  notch  in  the  posterior  edge  of  each  scute ;  anal  divided ; 
40  pairs  of  subcaudals.  Color  (in  alcohol)  bluish  gray,  darker  above, 
paler  underneath, with  43  dark  brown  rings  around  the  body  and  seven 
on  the  tail,  the  bands  being  widest  on  the  median  line  of  the  back,  viz, 
about  3£  scales  wide,  and  there  separated  by  a  pale  interval  only  two 
scales  wide;  the  rings  are  about  2\  ventrals  wide  on  the  underside  and 
the  light  intervals  about  the  same  width;  head  uniform  dark  brown, 
with  a  yellowish  horseshoe-shaped  mark,  the  convexity  of  which  rests 
on  the  prefrontals  extending  backward  on  the  outer  edge  of  supra- 
oculars, upper  postocular  and  upper  temporals  to  and  joining  the  first 
pale  cross  line  on  occiput  a  scale  row  behind  the  parietals;  snout  and 
labials  dark  brown  like  the  rest  of  the  head. 

Dimensions. 

mm. 

Total  length 582 

Snout  to  vent 507 

Vent  to  tip  of  tail 75 

The  young  (in  alcohol)  are  of  a  light  bluish  gray  with  blackish 
brown  rings  and  markings.  The  latter  as  the  snake  grows  larger 
become  lighter  and  the  former  darker  and  browner,  while  the  demar- 
cation between  them  becomes  more  obscure  until  in  very  large  speci- 
mens the  markings  become  almost  obliterated.  In  the  .larger  speci- 
mens therefore  the  dark  gray  cross  markings  correspond  to  the  whitish 
cross  markings  in  the  young. 

This  species  grows  to  a  considerable  size.  The  largest  specimen  in 
our  collection  (No.  5546)  measures  1,097  mm.  in  total  length,  with  a 
tail  136  mm.  long,  while  the  type  measures,  respectively,  1,118  mm. 
and  140  mm. 

Variation. — There  is  very  little  variation  in  the  scale  formula  proper, 
for  only  in  one  specimen  (No.  5546)  have  I  seen  4  temporals  on  one 
side,  the  normal  number  of  3  occurring  on  the  other.  In  eastern  speci- 
mens the  number  of  ventrals  is  rarely  as  low  as  188,  but  ranges  usually 
between  197  and  212,  while  the  subcaudals  vary  between  32  and  43 
pairs.  Sometimes  anomalies  are  found  in  the  internasals;  thus  in 
No.  106  of  the  Imperial  Museum,  Tokyo,  there  is  a  small  unpaired 
shield  behind  the  detached  part  of  the  rostral,  broadly  in  contact 
with  it  and  with  the  unpaired  median  prefrontal,  and  in  our  No.  7515 
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there  are  two  unsymmetrical  shields  detached  from  the  left  intern&saL 
as  shown  in  fig.  331. 

The  variation  in  color  and  pattern  has  been  referred  to  above  (pp.41» 
and  411). 

Habitat — Thus  far  this  species  has  been  recorded  from  only  tvi< 
disconnected  areas  very  far  apart,  namely,  from  the  Malay  Archipelago 
(Amboina,  according  to  Peters,  and  the  type  from  the  "Moluccas* 
and  the  Riu  Kius  in  the  west  and  from  the  Fiji,  Samoa,  and  Tongi 
(Friendly)  islands,  the  neighboring  isolated  Savage  Island,  and  posi- 
bly  the  Society  Islands  in  the  east.  No  specimen  from  the  interac- 
ing  seas  have  been  recorded,  so  far  as  I  know. 

In  the  Riu  Kius  this  species  appears  to  be  common,  as  it  can  scarcely 
be  doubted  that  this  is  the  species  of  which  Doederlein  speaks  » 
PlcfamiAfasciatus,  and  which  according  to  him  is  caught  in  consider- 
able numbers  at  Erabu  shima,  in  the  northern  group,  so  numerous  in 
fact  that  the  snake  takes  its  name,  Erabu-unagi,  from  that  island, 
whence  it  is  shipped  to  Japan  to  be  used  as  a  medicine.  The  Roger* 
Expedition  brought  home  three  specimens  from  Yoko  shima  (Cleo- 
patra Island),  which  lies  between  the  Tokara  (Linschoten)  group  an*: 
Amami-o-shima,  where  Doederlein  collected  it.  The  Imperii 
Museum  in  Tokyo  has  specimens  from  Okinawa  shima,  where  Doctor 
Warburg  and  Pryer's  collector  also  obtained  it.  Doctor  Wall  men- 
tions 29  specimens  collected  at  Miyako  shima.  Finally,  I  have 
examined  a  specimen  in  the  Hamburg  Museum  (No.  2633),  collected 
by  Doctor  Lenz  in  Iriomote  shima  of  the  Yaeyama  group. 
List  of  specimens  of  Lalicauda  semifasciata. 


Museum. 


No. 


U.S.N.M  . 


Do  ... . 

Do.  ... 

Do.... 
Imp.  Mus. 
Tokyo. 

Do.  ... 
Hamburg. . 


Sex  and  i 
age. 


Locality. 


I  When 
j  collect- 
I      ed. 


733*5 

7380 

751* 

10a 


Female.    Cleopatra  I  si . 


By  whom  col-  ;  * 
lected  or  from  '  £ 
whom  received    © 


U.    S.    Kxpl.  I    23    197 
Exped.(?).    i       |       I 


J2  ••     I 


o  , 

1,2  2 


Halfgr.o do. 


1855. 

.'May- 


Female''!  Cleopatra  Ij»1  ..    May  — | 
Halfgr.  .1  Okinawa  shima' 

.  .do ' do 


I 
Capt.  Stevens  , 
W.Stimpsou&. 
Capt.  Stevens  | 


205 
204 

23J  201 
23!  212 


43 
37, 

as 

37 


1,2 
1,2 
1,2 
1,2 


a. 
E 


2+3 
2+3 
2^-3 
2+3 


Do.  .. 
Brit.  Mus. 


2633 


(O 


Adult  .  . 
Female  . 


Okinawa  shima  . 


I     1897. 
Triomote  shima'  Mar.  13 

Loo  Choo  Is...' 

I 


Dr.  O.  War- 
burg. ' 

I 

Doctor  Lentx.;    23 
II.  Pryer 


208     41.     35    1,2 
210     41 


188     3i?. 


a  Description  p.  410. 

&  Probably  "No.  y-198.     Hydrophist    Taken  oft*  the  south  end  of  Loo  Choo,  December,  MS4.  I* 
Captain  Rodgers"  of  Stimpson's  MS.  Catalogue.    In  the  Museum  register  the  entry  Is  only  as  ahott* 
eFigs.  331-3.13. 
d  Fischer,  1888,  p.  18. 
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Genus  EMYDOCEPHALUS«  Krefft. 

1869.  Emydocephalus  Krefft,  Ptoo.  Zool.  Soc.  London,  1869,  p.  321  (typo,  E.  an- 
nulaius). 

Boulenger,  with  specimens  of  another  species  of  this  genus  before 
him,  still  persists  (Willey,  Zool.  Results,  1898,  p.  57)  in  placing  these 
snakes  in  the  genus  Aipysurus  which  he  has  diagnosed  as  having  the 
"maxillary  a  little  longer  than  the  ectopterygoid  [transpalatine];" 
"poison-fangs  .  .  .  followed,  after  a  short  interspace,  by  6  to  10 
grooved  teeth." 

In  the  genus  Emydocephalus,  on  the  contrary,  the  maxillary  bone  is 
shorter  than  the  ectopterygoid,  very  much  as  in  Laticauda  (see  Bou- 
lenger, Fauna  Brit.  India,  Rept.,  p.  394,  fig.  116a)  even  slightly  more 
reduced.  Behind  the  fang  there  is  no  trace  of  another  tooth,  such  as 
is  found  in  Laticauda,  not  even  an  impression  on  the  surface  of  the 
bone.  Add  to  this  the  remarkable  and  apparently  constant  fusion  of 
the  median  labials,  which  some  authors  might  regard  as  a  good  generic 
character  in  itself,  and  the  status  of  Emydocephalus  seems  assured. 
So  far  as  I  can  see,  it  is  more  closely  allied  to  Laticauda  than  to  Aipy- 
surus, the  chief  difference  being  the  presence  of  internasals  and  the 
consequent  more  lateral  position  of  the  nostrils. 

The  genus,  which  is  as  yet  but  very  poorly  known,  seems  to  contain 
three  species,  the  one  here  described,  from  the  Riu  Kiu  and  Formosan 
waters;  E.  chelonicephalus,  from  the  Loyalty  Islands;  arid  E.  annu- 
latus,  with  single  anal,  and  strongly  tuberculated  scales,  from  a 
locality,  probably  somewhere  in  Australian  waters. 

In  discussing  the  specific  characters  of  the  species  constituting  the 
genus  Aipysurus,  Doctor  Guenther  b  speaks  of  the  head  shields  being 
much  subdivided  in  old  examples,  implying  that  they  are  not  so  much 
subdivided  in  the  young.  While  our  present  species  is  not  strictly 
congeneric  with  those  treated  of  by  Doctor  Guenther,  it  seems  nearly 
enough  related  to  make  it  proper  to  question  the  above  inference.  I 
have  before  me  an  adult  female  with  two  embryos  ready  to  be  ex- 
pelled, and  in  all  three  the  scut ellat ion  of  the  head  is  so  identical  that 
the  conclusion  seems  justified,  that  no  change  takes  place  as  the  snake 
grows  older,  and  that  where  a  difference  occurs  it  is  due  either  to  indi- 
vidual or  to  specific  variation. 

EMYDOCEPHALUS  IJIMJEc  Stejneger. 

1898.  Emydocephalus  ijimx  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XIII,  Pt.  3,  p.  223 

(type-locality,  Riu  Kin  Sea;  type,  U.S.N.M.  No.  36517;  Tashiro,  collector). 

1899.  Aipysurus  annulatus  Boulenger,  Z<x>1.  Record  for  1898,  Rept.  Batr.,  p.  21 

(not  of  Krefft).— Wall,  Proe.  Zool.  Soc.  London,  1903,  pp.  95.  101;  1905, 
II,  p.  517  (Okinawa). 


*Fr©m£/*uS,  turtle;  KE<paXrf,  head. 

&  Rept.  Brit.  India,  p.  357. 

<* Named  in  honor  of  Prof.  Isao  Ijiiua,  Science  College,  Imperial  University,  Tokyo. 
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It  has  been  intimated  by  Boulenger  (Zool.  Rec.  for  1898,  Rept. 
Batr.,  p.  21)  that  this  species  is  identical  with  Krefft's  E.  annvlatus 
(of  unknown  habitat)  and  Bavay's  E.  cJwlonicephdliis,  from  the 
Loyalty  Islands.  I  shall  express  no  opinion  here  as  to  whether  he 
is  right  in  thinking  it  "  advisable  to  consider,  provisionally,  at  least," 
the  latter  which  has  a  rostral  bearing  a  conical,  spine-like  tubercle  to 
be  the  same  species  as  Kreff  t's  snake,a  but  I  must  dissent  most  emphat- 
ically from  having  E.  ijimse  included  with  any  of  them.  Its  four  pre- 
frontals, divided  anal,  enlarged  posterior  vertebrals  and  smooth  scales 
seem  at  once  to  forbid  such  a  procedure,  notwithstanding  the  fact  that 
all  the  specimens  of  this  genus  show  a  remarkably  small  range  in  the 
number  of  their  ventrals.  That  we  have  not  to  do  with  individual 
or  sexual  variations  is  proven  by  the  fact  that  I  have  seven  specimens, 
mature  ones  of  both  sexes  as  well  as  young  ready  to  be  born,  which 
agree  in  all  essential  points.  They  all  possess  the  enlarged  ver- 
tebrals and  four  prefrontals,  thus  making  out  a  pretty  conclusive 
case  for  the  distinctness  of  this  species.  Doctor  Wall,  who  examined 
three  of  the  specimens  now  in  the  National  Museum,  remarks  that 
"an  examination  of  the  specimens  [of  E.  chelonicephalusl]  in  British 
Museum  shows  that  a  certain  slight  enlargement  of  the  vertebrals 
is  present  at  some  spots,  but  no  specimen  has  four  prefrontals."  It 
should  be  mentioned,  however,  that  in  a  specimen  recently  received 
by  British  Museum  from  Mr.  Owston  (No.  1903.6.29.23)  as  collected 
in  the  Yaeyama  Islands,  the  two  outer  prefrontals  are  fused  with 
the  inner  ones,  and  that  Doctor  Wall  has  since  recorded  another  with 
similarly  fused  prefrontals. 

Description. — Adult  female;  Science  College  Museum,  Tokyo,  No.  1 ; 
Riu  Kiu  Seas;  1888;  Tashiro,  collector  (figs.  334-337).  Head 
short;  body  rather  short  and  stout;  rostral  broader  than  high,  pen- 
tagonal, the  labial  border  with  a  posterior  projection  which  fits  into 
the  mental  groove;  nasals  as  long  as  frontal,  twice  as  long  as  suture 
between  prefrontal,  and  wider  than  long,  in  contact  on  median  line 
and  with  very  large  semilunar  nostrils  situated  on  top  near  posterior 
border,  the  concavity  directed  forward;  two  pairs  of  prefrontals,  the 
median  pair  large,  pentagonal,  in  contact  with  nasals,  frontals,  supra- 
ocular and  outer  prefrontals  which  are  small  and  nearly  square  and 
in  contact  with  median  prefrontals,  nasals,  preocular,  and  supra- 
ocular; frontal  rather  small,  hexagonal,  about  as  broad  as  long;  supra- 
oculars similar,  but  slightly  longer;  parietals  rather  large,  about  as 

a  One  of  our  specimens  of  E.  ijimsc,  U.S.N.M.  No.  33942,  has  also  a  very  pointed 
conical  tubercle  on  the  rostral  as  well  as  numerous  other  pointed  asperities  or  tubercles 
on  the  anterior  facial  shields.  Another  (No.  33943)  has  tubercles  on  other  head 
shields,  though  the  one  on  the  rostral  is  not  so  prominent  and  pointed  as  in  the  other. 
Both  of  these  specimens  are  males.  The  third  is  a  female  with  entirely  smooth  shields. 
This  character  then  seems  to  be  sexual  and  not  specific. 
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broad  as  long;  one  preocular,  pentagonal;  two  postoculars,  the  upper 
largest,  followed  by  two  similar,  but  slightly  larger,  temporals;  three 
supralabials,  only  the  first  and  last  being  of  normal  size,  the  second 
forming  a  large  plate  corresponding  to  at  least  four  ordinary  supra- 
labials, and  bordering  the  eye  below;  mental  deeply  notched  in  front 
and  divided  by  a  deep  median  groove,  followed  behind  by  a  pair  of 
narrow  shields  which  do  not  reach  the  commissure;  behind  these  a 
pair  of  large  chin-shields  in  contact,  followed  by  another  pair  sep- 
arated by  an  unpaired  shield  slightly  smaller;  three  lower  labials,  on 
right  side,  four  on  left,  first  and  third  (and  fourth)  quite  small,  second 
forming  a  large  plate  corresponding  to  the  second  supralabial;  dorsal 


Enlarged  median  dorsals. 


Vontrals. 


Figs.  334-337.— Emydocephalus  uiujr.    nat.  size.    334,  top  of   head;  335,  side  or  head;  336, 

UNDERSIDE  OF  HEAD;  337,  8CUTELLATION  AT  MIDDLE  OF  BODY.     No.  1,  Scl.  COLL.  TOKYO. 

scales  large,  strongly  imbricate,  15  rows  around  neck,  17  around 
middle  of  body,  subequal,  except  median  row  which  on  the  posterior 
four-fifths  of  the  body  and  tail  is  greatly  enlarged,  twice  as  wide  as 
the  others,  hexagonal  and  gastrostege-like;  the  scales  are  smooth,  but 
under  the  magnifying  glass  show  a  few  slight  tubercle-like  elevations; 
ventrals  140,  wide  with  a  rounded  median  keel  in  the  posterior  half; 
anal  large,  regular,  divided;  subcaudals,  23,  undivided;  basal  half 
of  tail  with  four  scale  rows  on  each  side  between  the  marginals  above 
and  below,  the  terminal  half  with  three  such  rows;  a  large  terminal 
rounded  shield,  irregularly  frayed  along  the  edges.     Color  (in  alcohol) 
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of  a  rich  dark  chestnut  with  narrow,  bright  ochraceous  yellow  cross- 
bands  round  the  entire  body,  one  to  two  scales  wide  on  the  back  and 
two  to  three  scales  on  the  sides,  and  about  four  scales  distant;  a 
similar  yellow  band  from  angle  of  mouth  through  anterior  temporals, 
upper  postocular,  outer  half  of  supraocular  to  median  prefrontals; 
a  few  irregular  yellowish  marks  on  second  supralabial  and  on  throat. 

Dimensions. 

mm. 

Total  length 890 

Snout  to  vent 778 

Vent  to  tip  of  tail 112 

Variation. — A  young  specimen  (U.S.N.M.  No.  36517),  ready  to  be 
born  and  taken  from  the  abdomen  of  the  above  described  specimen, 
is  a  perfect  counterfeit  of  the  old  snake  differing  only  in  the  following 
particulars:  (1)  It  has  17  scale  rows  around  the  neck  as  well  as  around 
the  middle  of  the  body;'  (2)  the  mental  is  large,  nearly  heart-shaped, 
with  a  deep  median  groove,  and  the  pair  of  narrow  shields  between 
the  mental  and  the  first  pair  of  chin-shields  is  wanting.  In  other 
respects,  notably  the  size  and  shape  of  the  head-shields,  the  remark- 
able consolidation  of  the  labials  in  both  jaws,  in  the  great  width  of 
the  median  dorsal  scale  row  as  well  as  in  color,  the  two  specimens 
agree  completely.  Enough  of  another  young,  still  attached  to  the 
mother  was  freed  from  the  egg  membranes  to  ascertain  that  these 
points  are  equally  developed  in  this  specimen. 

A  fourth  specimen  is  the  male  from  Botel  Tobago,  mentioned  by 
me  when  first  describing  the  species.  Although  about  a  third  smaller 
than  the  mature  female  described  above,  it  appears  to  be  adult,  and 
agrees  in  almost  every  particular  with  that  specimen.  The  only 
point  of  difference  is  that  the  rostral  has  a  slightly  elevated  point, 
somewhat  indicative  of  the  spine  in  %E.  chelonicephalus.  This  charac- 
ter seems  to  be  confined  to  the  male  sex.  The  specimen  in  question 
has  17  scale  rows;  142  ventrals;  a  double  anal;  and  28  undivided 
subcaudals.  Total  length  613  mm.;  tail,  93  mm.  The  fact  that  this 
specimen,  as  well  as  the  three  others  in  the  National  Museum,  agrees 
with  the  adult  female  in  having  a  pair  of  narrow  shields  immediately 
behind  the  small  grooved  mental  and  before  the  first  pair  of  regular 
chin-shields,  proves  that  the  condition  in  the  young  specimens  in  which 
these  pseudo-chin-shields  are  fused  with  the  mental  is  an  individual 
aberration  only. 

These  "postmentals"  or  "pseudo-chin-shields,"  however,  seem  to 
be  the  first  pair  of  sublabials  which  have  been  crowded  away  from  the 
lip.  The  posterior  lower  projection  of  the  rostral  fits  snugly  into 
the  anterior  notch  and  groove  of  the  mental  and  closes  the  mouth 
effectively. 
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The  number  of  scale  rows  varies  between  17  and  19,  though  the 
former  seems  to  be  the  normal  number;  ventrals  between  134  and 
143,  subcaudals  between  23  and  28. 

A  specimen  in  British  Museum,  as  previously  mentioned  (p.  414), 
has  the  outer  prefrontals  fused  with  the  inner  ones. 

Since  the  above  was  written  Doctor  Wall  has  reported  upon  six 
examples  obtained  by  Mr.  Owston's  collectors  in  Okinawa.  Four 
had  a  sharp  spine  on  the  rostral,  which  was  absent  on  the  other  two. 
The  prefrontals  were  very  irregular.  There  were  four  in  three  speci- 
mens, two  in  one  specimen,  and  three  (2  right,  1  left)  in  two  speci- 
mens. In  all  one  or  both  parietals  were  split  by  a  suture  behind. 
The  scales  were  17  in  mid-body  when  the  vertebral  row  was  enlarged, 
which  was  usually  the  case,  though  often  to  a  variable  degree.  In 
two  specimens  the  scales  were  19,  the  vertebrals  being  divided  into 
three  rows  subequal  to  the  other  dorsals.  Ventrals  numbered  138 
to  143. 

Habitat. — This  species  is  only  known  from  the  "Riu  Kiu  Sea," 
where  Tashiro  collected  the  gravid  female  in  1888,  and  from  Botel 
Tobago  Island,  east  of  the  south  end  of  Formosa.  A  specimen  was 
caught  there  on  the  rocks  at  ebb  tide  by  Mr.  Tsunasuke  Tada,  May 
1897.  Three  specimens  obtained  by  Mr.  A.  Owston's  collector,  on 
Ishigaki  Island  of  the  Yaeyama  group,  during  the  month  of  May, 
1899,  are  now  in  the  United  States  National  Museum,  and  two  are  in 
British  Museum,  one  from  Yaeyama  Island  and  one  from  Iriomote. 
Doctor  Wall  now  records  six  specimens  from  Okinawa. 


List  of  specimens  of  Emydocephalus  ijimx. 


Museum. 

No. 

I'.S.  N.M.. 

33942 

Do 

33943 

Do 

33944 

Do 

36517 

Si'i.ColI. 

1 

Tokyo. 

Do 

la 

Brit.  Mus.. 

1901 

10.23.8 

Do 

1903.fi.  29. 23 

Sex  and 
age. 


Male. 
...do. 


Female'' 


Mate... 
...do.. 
Female 


Locality. 


Yaeyama  Islands. 

....do 

....do 

Riu  Kiu  Seas 

....do.. 


Botel  Tobago  Island. 

Iriomote  shima. 

Yaeyama  Island 


When 
collected. 


1899. 
Apr. -May 

do.... 

do.... 

1888. 
1888. 


By  whom 
collected  or 
from  whom 

received. 


1897. 
May 


A.  Owston.. 

....do 

do 

Tashiro 


T.  Tada.... 
Doctor  Wall 
A.  Owston.. 


93 

I 
I 

00 

+-> 

a 

> 

19 

139 

19 
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17 

140 

17 

138 

17 

139 

17 

142 

19 

136 

19 

134 
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<     I  00 


28 
28 
24 
23 
23 


28 
27 


*  Type,  p.  416. 
26485— No.  58—07 27 


b  Description,  p.  414;  figs.  334-337. 
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Genus  DISTEIRA«  Laeepede. 

1803.  Hydrophis  Daudin,  Hist.  Nat.  Rept.,  VII,  p.  372  (part;  not  of  Latreille, 

1802). 

1804.  Disteira  LAcripfeDE,  Ann.  Mus.  d'Hist.  Nat.,  Paris,  IV,  p.  210  (type,  D. 

doliata). 
1804.  Leioselasma  Lacepede,  Ann.  Mus.  d'Hist.  Nat.,  Paris,  IV,  p.  210  (type,  L. 

striata). 
1830.  Enhydris  Waoler,  Nat.  Syst.  Amph.,  p.  166  (type,  Hydrophis  cyanodncius) 

(not  of  Latreille,  1802). 
1834.  Microcephalophis  Lesson,  in  Belanger's  Voy.  Indes  Orient.,  Rept.  (p.  320); 

Atlas,  Rept.,  pi.  in  (type,  M.  gracilis). 
1842.  Liopala  Gray,  Zool.  Misc.,  p.  60  (type,  Hydrus  gracilis  Shaw). 
1842.  IAopola  Gray,  Zool.  Misc.,  p.  60  (err.  typogr.). 
1842.  Aturia  Gray,  Zool.  Misc.,  p.  61  (type,  A.  ornata). 

1848.  Noterophis  Gistel,  Naturg.  Thierr.,  p.  ix  (substitute  for  Enhydris  Wagler). 

1849.  Chitulia  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  56  (type.  Ch.  inornata). 
1849.  Kerilia  Gray,  Gat.  Sn.  Brit.  Mus.,  p.  57  (type,  K.  jerdonii). 

1852.   Thalassopkis  Schmidt,  Abh.  Naturw.  Ver.  Hamburg,  II,  Pt.  2,  p.  75  (substi- 
tute for  Hydrophis  Daudin). 
1887.  Distira  Cope,  Bull.  U.  S.  Nat.  Mus.  No.  32,  p.  61  (emendation). 

The  large  central  group  of  Hydrid  snakes,  about  40  species,  has 
been  gathered  into  two  genera  by  Boulenger  according  to  whether  the 
maxillary  teeth  following  the  first  pair  of  poison  fangs  are  grooved 
{Disteira)  or 1 '  solid  "  ( Microcephalophis  =  Hydrophis  Daudin,  1803,  not 
Latreille,,  1802).  Recently  some  doubt  has  been  thrown  on  the 
validity  of  this  separation,  inasmuch  as  Mr.  West,  in  a  typical 
Disteira,  viz,  D.  cyanocincta,  found  that  "the  first  two  or  three  only 
of  these  teeth  showed  any  indications  of  a  groove. "  b 

Relying,  however,  on  the  division  established  by  Boulenger,  I 
identified  some  of  my  specimens  in  which  no  grooved  teeth  were 
observable  under  a  magnification  of  10  diameters,  as  Microcephalophis 
melanocephalus.0  Three  years  later  some  similar  snakes  came  under 
my  notice,  which,  investigated  by  the  same  means,  showed  distinct 
grooves  in  the  maxillary  teeth,  and  as  their  other  characters  did  not 
correspond  to  those  of  any  other  Disteira,  I  described  them  as  a  new 
species,  D.  orientalist  While  preparing  detailed  descriptions  for  the 
present  work,  however,  I  was  forcibly  struck  by  the  fact  that  in  all 
external  characters  the  two  species  were  absolutely  identical.  Mr. 
West's  experience  with  D.  cyanocincta  and  other  parallel  cases  with 
various  opisthoglyph  snakes  then  occurred  to  me.  The  specimens  at 
my  command  were  consequently  subjected  to  much  greater  magni- 
fications, with  the  result  that  I  find  all  the  teeth  grooved  in  all  the 
specimens  examined  by  me.     To  see  the  groove  plainly  it  was  often 

<*Froin  <5i5,  double;  dreipa,  keel. 
b  Proe.  Zool.  Soo.  London,  1895,  p.  823,  pi.  xlvi,  fig.  8. 
c  Journ.  Sri.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  224. 
d  Proc.  Biol.  Soc.  Washington,  XIV,  1901,  p.  191, 
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necessary  to  use  a  binocular  microscope  magnifying  45  diameters, 
and  to  make  sure  of  the  presence  of  grooves  on  the  anterior  face  of 
the  maxillary  teeth  of  Disteira  gracilis  it  was  even  necessary  to  raise 
the  power  to  65  diameters.  From  my  experience  it  is  then  plain  that 
there  is  no  real  difference  between  the  "grooved"  and  the  " solid" 
maxillary  teeth  in  these  snakes,  that  it  is  merely  a  question  of  degree. 

Under  these  circumstances  there  seems  to  be  no  other  course  than 
to  unite  the  two  supposed  genera  (and  species!),  the  name  Disteira 
being  available  for  the  thus  consolidated  genus.  The  term  Hydrophis 
must  disappear  from  our  nomenclature,  as  Latreille,  in  1802,  framed 
it  as  a  substitute  pure  and  simple  for  Hydrus,  while  Daudin,  in  1803, 
substituting  Pelamis  for  the  latter  reemployed  the  former  for  the 
bulk  of  the  Hydrid  snakes. 

Within  the  enlarged  genus  the  limits  and  characters  of  the  species 
offer  some  of  the  most  difficult  problems  to  the  ophiologist.  These 
snakes,  in  many  respects  so  excessively  specialized,  often  show  a 
correspondingly  excessive  amount  of  individual  variation,  and  as 
the  series  available  for  study  is  insignificant  except  in  the  case  of  a 
few  species  the  result  must  of  course  be  in  great  doubt. 

If,  for  instance,  we  take  the  latest  monographic  account  of  these 
snakes,  namely,  Boulenger's  treatment  of  them  in  the  Catalogue  of 
the  Snakes  in  British  Museum,  by  far  the  ablest  treatise  on  the  genus, 
based  upon  the  largest  material  in  any  collection,  we  find  that  of  22 
species  recognized  by  him  in  the  genus  Hydrophis  he  had  77  specimens, 
or  an  average  of  3.5  specimens  to  each  species.0  If  we  analyze  this 
material  for  the  variability  of  the  number  of  ventrals  we  come  to  the 
result  that  the  range  of  the  ventrals,  that  is,  the  difference  between 
the  greatest  and  smallest  number  of  ventrals — of  the  specimens  of 
each  species  in  British  Museum  is  greater  in  proportion  as  the  series 
of  specimens  examined  increases.  This  is  startlingly  shown  in  the 
following  table: 


Number  of 
specimens  i  Range  of 
in  British  '  ventrals. 
Muwum. 


»| 

12    ' 

10    I 

8    I 

5    ! 


147 
128 
74 
24 


Name  of  species. 


fasciatus. 

obscvrus. 

gracilis. 

cxrulescens. 
[spiralis. 
\torquatus. 


Number  of  | 

ffi?$S£|3H££  ""-"^ 

Museum. 


40 
35 


6.5 


Inigrocinctus. 
coronatus. 
elegans. 
tmamillaris. 
[cantoris. 


j  The  only  exception  is  the  series  of  eight  //.  csprulescens  in  which 

the  range  of  variability  of  the  ventrals  is  unusually  low.     These  speci- 
mens however,  cover  a  relatively  small  geographic  range. 

o  In  no  instance  did  he  have  more  than  five  specimens  from  one  locality. 
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The  27  specimens  of  D.  melanocephala  examined  by  me  are  practi- 
cally from  the  same  locality,  and  so  is  the  Miyakoshima  specimen 
recorded  by  Boettger.  Even  the  type  of  the  species  collected  by 
Sir.  E.  Belcher  may  well  have  been  picked  up  at  the  same  island.  In 
these  29  specimens  the  range  of  the  ventrals  only  amounts  to  56,  while 
in  the  13  specimens  enumerated  by  Boulenger  as  H.  fasciaius  it 
amounts  to  147.  His  13  specimens,  however,  cover  a  range  from 
Malabar  to  China.  If  we  eliminate  the  two  types  of  Guenther's 
Hydrophis  atriceps,  with  364  and  353  ventrals,  respectively,  which 
I  am  inclined  to  refer  to  D.  melanocephala,  the  variation  in  the 
ventrals  is  reduced  to  only  98. 

The  rational  explanation  seems  to  be  that  the  individual  variation 
in  a  fairly  large  series  from  the  same  locality  is  within  reasonable 
bounds,  and  that  the  so-called  " species"  must  be  broken  up  on 
different  lines  from  those  which  have  been  established  by  Boulenger. 

This  question  is  particularly  important  to  us  in  the  present  connec- 
tion, as  some  of  the  species  which  are  reported  from  the  waters  adja- 
cent to  the  region  here  treated  of  are  very  closely  related,  their 
differences  consisting  mostly  in  slight  gaps  between  their  scale 
formulas.  The  three  species  alluded  to  agree  in  having  a  very  small 
head  and  a  long  body  very  slender  anteriorly.  As  a  rule  they  have  a 
single  large  anterior  temporal,  and  two  pairs  of  small  chin-shields  in 
contact. 

Carefully  noting  what  is  said  in  the  following  under  the  discussion 
of  each  species  the  various  forms  treated  of  may  be  distinguished  by 
the  following : 

KEY  TO  THE   SPECIES    OF   DI8TEIRA   IN    CHINESE  «  AND  JAPANESE   WATERS. 

a1  Frontal  shield  longer  than  broad. 
61  Ventrals  more  than  295. 
c1  A  single  anterior  temporal  (normally). 
d1  Scale  rows  around  the  neck  more  than  23  (25-33). 
el  Scale  rows  around  body  38,  or  less  (38-32) ;  ventrals  less  than  371  (301-370). 

D.  vielanocephala,  p.  421. 
e2  Scale  rows  around    body  40,  or  more  (40-56);  ventrals  more  than  399 

(400-500) [D.  fasciata]  p.  427. 

d2  Scale  rows  around  neck  less  than  23  (19-21) [D.  gracilis]  p.  427. 

c2  Two  anterior  temporals D.  cyanocincta,  p.  428. 

b2  Ventrals  less  than  295 D.  godeffroyi,  p.  430. 

a2  Frontal  shield  as  broad  as  long [D.  viperina]  p.  434. 

«  The  six  snakes  mentioned  by  Peters  (Mon.  Ber.  Berlin  Akad.  Wiss.,  1872,  p.  859) 
under  the  name  of  Hydrophis  diadema  Guenther,  from  the  coast  of  China  find  Siam 
(Berlin  Mus.  Nos.  4428.  7428  and  4747)  can  scarcely  belong  to  that  species,  if  it  is 
identical  with  J),  obsrura,  for  which  Boulenger  gives  the  following  scale  formula: 
Scales  around  neck,  33—40;  around  body,  40-50;  ventrals.  310-438.  Pet  era's  speci- 
mens have  31-33  neck  scales,  37-40  body  scales,  and  the  one  specimen  of  which  the 
ventrals  wen*  given  has  29(>.  This  scale  formula  does  not  agree  with  any  of  the 
species  as  diagnosed  by  Boulenger. 
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DISTEIRA  MELANOCEPHALAa  (Gray). 
Plato  XXIII. 

1849.  Ilydrophis  suhlxvis,  var.  vielanocephala  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  53 
(part:  type-locality,  "  Indian  Ocean;"  typo  in  Brit.  Mus. ;  Sir  E.  Belcher, 
collector). 

1864  tHydropkis  atriceps  Gubnther,  Rept.  Brit.  India,  p.  371,  pi.  xxv,  figs.  I-P 
(type-locality,  Siain;  types  in  Brit.  Mus.). 

1895.  Hydrophis  fasciatus  Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895, 

p.  Ill  (Miyakoshima,  Riu  Kiu);  Kat.  Schl.  Mus.  Senckenberg. ,  1898. 
p.  113  (Miyakoshima)  (not  of  Schneider). 

1896.  Hydrophis  melanocephalus  Boulenoer,  Cat.  Sn.  Brit.  Mus.,  Ill,  p.  283, 

pi.  xv  &  (Indian  Ocean;  type).— Wall,  Proc.  Zool.  Soc.  London,  1903, 
pp.  95, 101  ("  Loo  Choos");  1905,  II,  p.  516  (Ishigaki;  Iriomote).— Mcro- 
cephalophis  melanocephalus  Stejneoer,  Journ.  Sci.  Coll.  Tokyo,  XII, 
Pt.  3,  1898,  p.  224  (Pescadores  lis.). 

1901.  Disteira  orientalis  Stejneoer,  Proc.  Biol.  Soc.  Washington,  XIV,  Dec.  12, 
.  1901,  p.  191  (type-locality,  Okinawa  shima;  type  No.  29,  Imper.  Mus., 
Tokyo). 

1903.  DistirasubcinctaWALL,  Proc.  Zool.  Soc.  London,  1903,  p.  95  (part:  "  Japan, 
Loo  Choos;"  not  of  Gray). 

The  line  drawn  between  this  and  the  following  species,  D.  fasciata, 
viz,  at  the  370-399th  scale  rows,  is  possibly  an  arbitrary  one,  but  I  am 
inclined  to  believe  that  in  this  way  we  obtain  better  results  and  come 
nearer  the  truth.  '  It  is  not  certain,  however,  that  other  characters 
coincide  with  such  a  division,  and  possibly  it  might  be  better  to  sepa- 
rate the  two  forms  according  to  the  scale  rows  around  the  body,  but 
the  records  are  very  defective  on  this  point.  On  the  other  hand,  there 
may  even  be  three  forms,  one  more  or  less  confined  to  the  coasts  of 
India  and  the  Bay  of  Bengal,  with  the  maximum  average  of  ventrals 
and  body  scales;  another  intermediate  form  from  the  Malay  island 
world  and  adjacent  coasts  of  the  mainland,  and  a  third,  with  a  more 
eastern  habitat,  including  the  China  Seas,  having  the  minimum  num- 
ber of  ventrals  and  scales. c 

a  From  uiXas,  black;   Kt<pa\-q,  head. 

ft  Reproduced  in  this  work  on  Plate  XXIII. 

c  There  is  a  very  serious  obstacle  to  the  defining  of  these  forms  from  the  records,  viz, 
the  difficulty  in  counting  the  scales  and  scutes  of  these  snakes  exactly.  In  the  records 
we  find  the  most  divergent  figures  for  the  same  specimens.  Thus  among  the  snakes 
included  by  Boulenger  in  this  species,  British  Museum  Nob.  a,  d,  and  e  seem  to  be  three 
of  the  four  specimens  mentioned  by  Guenther  (Rept.  Brit.  India,  p.  371)  as  II.  lindsayi. 
These  four  he  gives  as  having,  respectively,  345,  390,  424,  and  449  ventrals,  while 
Boulenger' s  count  is  402,  412,  and  452.  Guenther  states  that  the  number  of  ventrals  of 
the  type  of  his  H.  atriceps  is  376;  Boulenger  counts  3G4.  Guenther  describes  Gray's 
H.  ocellata  as  having  296-334  ventrals,  mentioning  three  specimens,  one  of  these  the 
type;  according  to  Boulenger  (p.  291),  these  three  specimens  (including  the  type)  have 
274,  275,  and  290  ventrals;  Guenther  examined  four  //.  ornata,  among  which  the  type 
and  that  of  //.  inomata  and  gives  the  ventrals  of  the  species  as  252-260;  according  to 
Boulenger  the  ventrals  of  the  two  types  mentioned  are  232  and  240. 
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The  case  would  perhaps  be  less  complicated  if  we  knew  all  the  data 
relating  to  the  types  of  Guenther's  77.  atriceps.  They  seem  to  have  a 
sufficiently  low  number  of  ventrals  to  be  included  within  I),  melano- 
cephala,  but  I  can  find  no  details  relating  to  the  number  of  scales  round 
the  body.  Guenther  gives  the  number  of  scales  around  the  neck  as  26 
and  28,  respectively,  consequently  well  within  the  limits  of  D.  melano- 
cephala,  and  I  have  consequently  referred  them,  provisionally  at  least, 
to  the  latter  rather  than  to  D.fasciafa. 

Boettger's  H.fascia- 
tus,  from  "Miyakoshi- 
ma,"  with  27  scales 
round  the  neck,  38 
round  the  body,  and  355 
ventrals,  is  clearly  iden- 
tical with  the  twenty- 
one  specimens  from  the 
same  locality  now  be- 
fore me. 

With  regard  to  my 
Disteira  orientalis, 
which  was  based  upon 
specimens  with  poste- 
rior maxillary  teeth 
plainly  showing  grooves 
under  a  low  magnification,  and  consequently  believed  then  to  belong 
to  a  different  genus,  see  remarks  above  under  the  genus  (p.  418). 

Description   (figs.  338-347).—  Adult  female  ;  U.S.N.M.   No.  33945; 
Ishigaki  shima,  Yaeyama   group,  Riu  Kiu  archipelago:  April-May, 


Figs.  338-340.— Disteira  iielanocephala.    2  x  nat.  size.    338, 

TOP  OF  HEAD!    339,  SIDE  OF    HEAD;    340.   ROSTRAL.     No.  4.   Sri. 

Coll.  Tokyo. 


tx 


Figs.  341-344.    Disteira  melanocephala.    2x  nat.  size.    341,  top  of  head;  342.  side  of  head. 
343,  underbids  of  head.    2|  x  nat.  size.    344,  rostral.    no.  a40,  hloh  school,  kumamoto 

1899;  A.  Owston  collection.  Rostral  much  wider  than  high,  well 
visible  from  above;  nasals  very  long,  the  suture  between  them  twice  as 
long  as  that  between  the  prefrontals;  the  semicircular  valvular  nostril 
situated  near  the  outer  posterior  corner  of  the  nasal;  frontal  hexag- 
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onal,  slightly  longer  than  its  distance  from  rostral,  shorter  than 
parietals,  half  as  wide  as  long,  wider  than  supraoculars;  parietals  as 
long  as  frontal  and  prefrontals  together;  noloreal;  onepreocular;  one 
postocular;  one  large  anterior  temporal;  7  supralabials,  second  in  con- 
tact with  prefrontal,  third  and  fourth  entering  eye,  sixth  very  small; 
3  lower  labials  in  contact  with  anterior  chin-shields;  posterior  chin- 
shields  nearly  as  large  as  anterior,  separated  by  a  small  scale;  25  rows 
of  smooth,  imbricate  scales 
round  the  neck,  35  rows 
round  the  middle  of  the 
body,  the  scales  on  the  body 
being  imbricate  and  pro- 
vided with  a  short  keel 
which  reaches  neither  base 
nor  tip  of  scale;  about  340 
ventrals  which  often  are  so 
reduced    as    to    be   distin- 


FlOS.  345-347.— D18TEIBA  MELANOCEPHALA.  NAT.  SIZE. 
345,  TOP  OF  HEAD',  346,  SIDE  OF  HEAD;  347,  UNDEBSIDE 
OF  HEAD.     NO.  14,  IMPEK.  MUS.  TOKYO. 


guished  with  difficulty  from 
the  scales,  each  ventral  with  two  incomplete  keels;  anal  divided,  with 
an  elongated  smaller  shield  on  each  sid£;  40subcaudals;  terminal  scale 
of  tail  small,  only  differentiated  on  one  side.  Color  (in  alcohol) 
above  cinereous,  white  below,  with  50  blackish  rings  round  the  body 
and  5  on  the  tail;  head  black  with  superciliary  region  and  snout 
irregularly  pale,  the  posterior  supralabials  being  likewise  light  colored 
with  a  brownish  tinge. 

Dimensions. 

He&J  very  small;  neck  and  anterior  part  of  body  very  slender,  increasing  in  thick- 
ness backward,  the  greatest  height  of  the  body  being  nearly  4  times  the  diameter  of 
the  neck.  mm. 

Total  length 1, 125 

Snout  to  vent 1, 027 

Vent  to  tip  of  tail 98 

Width  of  head 15 

Diameter  of  neck 11 

Greatest  height  of  body 42 

Greatest  height  of  tail 26 

The  male  is  relatively  much  slenderer  posteriorly. 

Adult  male;  Imperial  Museum,  Ueno  Park,  Tokyo,  No.  29;  Oki- 
nawa shima,  Riu  Kiu  Archipelago  (figs.  348-350).  Rostral  nearly  as 
high  as  broad,  somewhat  projecting,  the  portion  visible  from  above 
longer  than  interprefrontal  suture;  nasals  long,  the  suture  between 
them  twice  as  long  as  the  one  between  the  prefrontals,  nostrils  semi- 
lunar close  to  the  outer  posterior  angle;  frontal  long  and  narrow,  the 
length  equaling  distance  from  tip  of  snout  and  length  of  parietals,  the 
width  at  the  middle  equaling  that  of  the  supraoculars;  parietals  long, 
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the  suture  between  them  slightly  longer  than  internasal  suture;  no 
loreal;  one  preocular;  one  postocular;  one  anterior  temporal;  7  supra- 
labials,  sixth  smallest,  second  largest,  broadly  in  contact  with  pre- 
frontal third  and  fourth  entering  eye;  3  lower  labials  in  contact  with 
anterior  chin-shields  which  are  somewhat  shorter  than  the  posterior, 
the  latter  broadly  in  contact  anteriorly;  25  rows  of  smooth  scales  on 
the  neck,  33  shortly  keeled  or  tuberculated  ones  on  the  middle  of 
body;  323  bicarinate  ventrals,  often  scarcely  differentiated;  4  sub- 
equal,  elongate  anals  in  a  line-  43  subcaudals;  terminal  scales  of  tail 


349 


350 


Figs.  348-350.— Disteira  melanocephala.     nat.  size.    348,  side  of  head;  349,  scutellation  at 
middle  of  body  (j  x  nat.  size)  ;  350,  side  of  tail.    no.  23,  imper.  mu8.  tokyo. 

but  slightly  differentiated.  Color  (in  alcohol)  very  pale  yellow,  more 
ochraceous  on  back,  with  50  blackish  rings  on  back,  six  on  tail,  wider 
on  the  back  and  belly  and  confluent  on  the  anterior  third  of  the  latter 
into  a  black  ventral  band,  the  dark  rings  narrower  than  the  pale  inter- 
spaces; head  blackish  with  an  irregular  yellow  spot  on  most  of  the 
shields,  except  posterior  supralabials;  lower  labials,  chin,  and  throat 
blackish;  tip  of  tail  black. 

Dimensions. 

Head  small;  neck  and  body  slender,  especially  anteriorly.  mm. 

Total  length 1, 080 

Snout  to  vent 985 

Vent  to  tip  of  tail 95 

Width  of  head 8 

Diameter  of  neck 7 

Greatest  height  of  body 27 

Greatest  height  of  tail 21 

The  young  resemble  the  adults  except  that  the  black  color  is  more 
extended,  so  that  the  coloration  of  the  snake  may  be  described  as 
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black  with  narrow  whitish  rings  which  are  mostly  interrupted  on  the 
underside,  the  whole  lower  neck  and  a  more  or  less  complete  longi- 
tudinal band  on  the  ventrals  being  black;  head  entirely  black  with  a 
whitish  postocular  band  and  a  pale  spot  on  each  of  the  prefrontals; 
tail  black  with  a  few  lateral,  vertical,  white  bars  or  spots. 

Variation. — The  extreme  specialization  of  these  snakes  is  accom- 
panied by  a  correspondingly  great  variability.  Thus  the  reduced 
ventrals  are  so  irregular  and  so  often  subdivided  to  the  size  of  the 
adjacent  scales  that  their  number  in  a  large  series  shows  an  excessive 
range,  a  feature  alluded  to  above  under  the  preliminary  discussion  of 
the  species  (p.  420).  The  head  shields  also  show  considerable  varia- 
tion, though  to  a  less  degree.  The  supralabials  are  7,  as  a  rule,  but  8 
are  occasionally  found,  and  6  very  seldom;  three  of  them  may  enter 
the  eye;  two  postoculars  occur,  but  one  is  the  normal  number;  pos- 
terior chin-shields  in  contact  as  a  rule,  but  occasionally  separated  by 
a  scale.  The  most  notable  variation,  however,  is  the  occasional, 
though  rare,  presence  of  two  anterior  temporals,  because  the  scale 
formula  of  such  specimens  reads  like  that  of  D.  cyanodncta,  in  which 
two  anterior  temporals  is  the  rule.  The  arrangement,  however,  is 
different,  for  while  in  the  former  the  two  anterior  temporals  are  pro- 
duced by  the  horizontal  division  of  the  larger  temporal  located  above 
the  very  small  sixth  supralabial,  in  the  latter  it  is  caused  by  the  hor- 
izontal division  of  the  fifth  supralabial.  In  the  former  case  we  have 
the  very  small  sixth  supralabial  between  the  much  larger  fifth  and 
seventh,  while  in  the  latter  the  three  are  subequal  or  the  sixth  inter- 
mediate in  size  between  the  other  two. 

In  the  Pescadores  Island  specimens  the  small  sixth  supralabial  on 
the  left  side  is  abnormally  fused  with  the  fifth,  as  shown  in  fig.  339, 
but  on  the  other  side  it  is  normal. 

Habitat — The  locality  whence  came  the  type  of  this  species  is 
given  as  "Indian  Ocean/*  but  as  it  is  one  of  specimens  brought  home 
by  Sir  E.  Belcher,  this  probably  means  only  that  it  was  obtained 
during  his  cruises  in  the  "Samarang"  in  which  case  it  is  just  as  likely 
to  have  been  collected  in  the  China  Sea  or  even  in  the  waters  about 
the  Riu  Kius,  where  it  is  evidently  a  common  snake,  as  I  have  exam- 
ined 24  specimens  from  the  southern  group  (Saki  shima),  one  from 
Okinawa,  and  one  from  the  Pescadores  in  the  Formosa  Channel. 
Here  also  belongs  the  H.fasciatvs  recorded  by  Boettger  from  "Miyako- 
shima."  Finally  there  is  the  specimen  in  the  Rijksmuseum  in  Lei- 
den (No.  1483).  It  is  labeled  "Hydrophis  striatus,  von  Siebold, 
Japan."  However,  it  is  not  the  specimen  figured  under  that  name 
in  Fauna  Japonica  (Ophid.,  pi.  vn),  but  most  probably  the  specimen 
referred  to  in  the  text  (p.  89)  as '  'harponnfi  prfts  des  iles  Lioukiou  au 
27nw  degrl  de  lat.  bqr."  apparently  the  only  specimen  collected  by 
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von  Siebold.0     It  would  therefore  almost  appear  as  if  this  species  were 
confined  to  the  neighborhood  of  the  Riu  Kiu  Islands. 

JasI  of  specimens  of  Uisteira  melanocephcda. 
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Description, 


o  The  specimen  in  question  (No.  1483)  was  examined  by  me  in  1898;  for  the  per- 
mission to  do  so  thanks  are  due  to  the  director,  Doctor  Jentink.  It  was  labeled  as 
stated  above,  and  the  count  of  ventrals  and  subcaudals  gave  respectively  341  and  51 
scutes.  These  figures,  however,  agree  only  with  the  third  specimen  mentioned  by  Schle- 
gel  (Phys.  Serp.,  II,  p.  504),  who  states  that  this  is  the  one  collected  by  Buerger. 
Whatever  error  may  have  crept  in,  there  can  be  but  little  doubt  that  the  specimen 
was  collected  practically  in  the  same  waters  as  the  others. 
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[DISTEIRA  FASCIATAa  (Schneider).] 

1799.  Hydrus  fasciatus  Schneider,  Hist.  Amph.  I,  p.  240  (type-locality,  unknown; 

types  in  Berlin  Mus.,  Nos.  2836-2837). — DisUira  fasciata  Fitzinoer,  Neue 

Class.  Rept.,  1826,  p.  55  (India). — Hydro  phis  fasciatiis  Peters,  Mon.  Ber. 

Berlin  Akad.  Wiss.,  1872,  p.  849,  pi.  i,  fig.  1  (types,  description). — Bou- 

lenger,  Cat.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  281  (coasts  of  India  to  China 

and   New  Guinea). 
1837.  TIydropki8    gracilis    Schlegel,    Phys.    Serp.,   II,  p.  507  (part:  Padang, 

Sumatra)  (not  Hydrus  gracilis  Shaw,  1802). — Jan,  Icon.  Ophid.,livr.  41, 

1872,  pi.  iv,  fig.  2  (Java). 
1842.  Aturia  lindsayi  Gray,  Zool.  Misc.  (p.  61)  (type-locality,  China;  type  in  Brit. 

Mus.;  W.  Lindsay,  coll.). 
1864.  Hydrophis  cMoris  Guenther,  Rept.  Brit.  India,  p.  370  (not  H.  cloris  Daudin, 

1803)  (Madras;  Pinang). 

For  the  characters  supposed  to  separate  this  species  see  the  "key" 
(p.  420)  and  the  discussion  under  the  foregoing  species  (p.  421).  In 
view  of  the  statements  there  made  a  detailed  description  is  deemed 
superfluous. 

Habitat. — Boettger  has  recorded  Hydrophis  fasciatus  from  Miyako- 
shima,  but  I  have  given  my  reasons  elsewhere  (p.  422)  for  referring 
this  specimen  to  D.  melanocephala.  Under  these  circumstances  this 
species  has  no  standing  in  the  Japanese  fauna,  but  I  have  included 
its  synonymy  here  because  of  the  uncertainty  of  the  status  of  this  and 
allied  forms. 

As  generally  understood,  D.  fasciata  has  a  wide  distribution  from  the 
coasts  of  India  to  the  Philippines. 

[DISTEIRA  GRACILIS  6  (Shaw).] 

1802.  Hydrus  gracilis  Shaw,  Gen.  Zool.,  Ill,  Pt.  2,  p.  560  (type-locality  not  given).— 
Disteira  gracilis  Fitzinger,  Neue  Classif.  Rept.,  1826,  p.  55  (India). — 
Microcephalophis  gracilis  Lesson,  in  Belanger's  Voy.  Ind.  Orient.,  Rept. 
(p.  321),  Atlas,  Rept.,  1834,  pi.  in  (Bay  of  Bengal). — Hydrophis  gracilis 
Guenther,  Rept.  Brit.  India,  1864,  p.  373  (Madras). — Boulenger,  Cat. 
Sn.  Brit.  Mus.,  Ill,  1896,  p.  280  (Persia  to  Malay  Archipelago).— Hydro- 
phis (Microcephalophis)  gracilis  Boettger,  Offenbach.  Ver.  Naturk. 
26-28  Ber.,  1888,  p.  90  (Hainan). 

1827.  Hydrophis  kadell-nagam Boie,  Isis,  1827 ,  p.  554  (based  on  Russell's  Ind.  Serp. , 
II,  pi.  XIII). 

1852.  Thalassophis  microcephala  Schmidt,  Abh.  Naturw.  Ver.  Hamburg,  II,  Pt.  2, 
1852,  p.  78,  pi.  n  (type-locality,  Java;  types  in  Hamburg  Mus.). — Hydrophis 
viicrocephalus  Dumeril  and  Bibron,  Erp£t.  G£n.,  VII,  Pt.  2, 1854,  p.  1356 
(PondicheVy). — Hydrophis  microcephala  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  52  (Java). 

1856.  Hydrophis  leprogaster  Dumeril  and  Bibron,  in  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  53  (substitute  for  Th.  microcephala;  type-locality, 
Pondichery;  type  in  Paris  Mus.). 

The  differentiating  characters  of  this  species  being  chiefly  those  of 
proportion  and  scale  formula,  a  detailed  description  is  not  necessary 

a  Signifying  banded.  &  Signifying  slender. 
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in  the  present  connection.  The  essential  points  may  be  gathered 
from  the  "key"  (p.  420). 

Habitat. — The  slender  sea  snake  has  a  wide  distribution  from  the 
Gulf  of  Omar,  between  Arabia  and  Persia,  to  the  Malay  Archipelago 
and  the  South  China  Sea.  ^ 

It  has  been  recorded  as  far  north  as  the  island  of  Haimip  and 
Macao,  but  not  yet  from  Japanese  waters.  It  is  included  hec^how- 
ever,  to  help  identification  in  case  its  range  extends  that  far.    ,^ 

DISTEIRA  CYANOCINCTA*  (Daudin). 

1803.  Hydrophis  cyanocinctus  Daudin,  Hist.  Nat.  Rept.,  VII,  p.  383  (type-local- 

ity, Bengal;  based  on  Russell's  Ind.  Serp.,  II,  pi.  ix). — Boettger,  Offen- 
bach. Ver.  Naturk.  26-28  Ber.,  1888,  p.  88  (Hainan).— Hydrophis  cyano- 
cincta  Hilgendorff,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  I,  heft  10,  July, 
1876,  p.  31. — Distira  cyanocincta  Boulenger,  Fauna  Brit.  India,  Rept., 
1890,  p.  410;  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  294  (Persian  Gulf  to  Japan; 
Formosa).— West,  Proc.  Zool.  Soc.  Lond.,  1895,  p.  823,  pi.  lxvi,  figs.  1, 
8,  17  (poison  gland;  maxilla). — Wall,  Proc.  Zool.  Soc.  London,  1903,  pp. 
96, 101  (Hongkong). 

1804.  Leioselasma  striata  Lacepede,  Ann.  Mus.  d'Hist.  Nat.,  Paris,  IV,  p.  210,  pi. 

lvii,  fig.   1   (type-locality,   "Nouvelle  Hollande"). — Hydrophis   striata 

Schlegel,  Phys.  Serp.,  II,  1837,  p.  502,  pi.  xvm,  figs.  4-5  (Japan  Sea*); 

Fauna  Japon.,  Rept.,  1837,  p.  89  (part),  Oph.  et  Saur.,  pi.  vn  (Japan 

Seas).— Okada,  Cat.  Vert.  Japan,  1891,  p.  69  (Okinawa  Sea). 
1817.  Hydrophis  chittal  Rafinesque,  Amer.  Month.  Mag.,  I,  p.  432  (India;  based 

on  Russell). 
1849.  Hydrophis   subannulata   Gray,    Cat.  Sn.  Brit.  Mus.,  p.  54    (type-locality, 

India). 
1849.  Hydrophis  aspera  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  55  (type-locality,  Singapore; 

type  in  Brit.  Mus.). 
1859.  Hydrophis  uestermani  Jan,  Rev.  Mag.  Zool.,  1859,  p.  — ;  author's  separate, 

p.  26,  pi.  e  (type-locality,  Indian  Ocean;  type  in  Mus.  Milano). 
1863.  Hydrophis  westermanni  Jan,  Eleneo  Sist.  Ofid.,  p.  Ill  (emendation);  Icon. 

Ophid.,  livr.  39,  1872,  pi.  v,  fig.  1  (type). 

1870.  Hydrophis  trachyceps  Theobald,  Cat.  Rept.  (p.  70). 

1871.  Hydrophis  crassicollis  Anderson,  Journ.  Asiat.  Soc.  Bengal,  XL,   1871, 

(p.  19). 
1887.  Hydrophis  taprobanica  Haly,  Taprobanian,  II,  (p.  107). 
1887.  Hydrophis  phxpsoni  Murray,  Journ.  Bombay  Nat.  Hist.  Soc.,  II,  (p.  32, 

pi.  -). 

Description. — Adult  female)  U.S.N. M.  No.  33931;  Inatori,  Idzu, 
Hondo,  Japan;  December  22,  1903;  A.  Owston  collection  (fig.  351). 
Rostral  nearly  as  high  as  broad,  the  portion  visible  from  above  about 
as  long  as  interprefrontal  suture;  nasals  large,  the  suture  between 
them  twice  as  long  as  that  between  prefrontals;  nostril  in  outer 
posterior  corner  of  nasal;  prefrontals  not  larger  than  supraoculars 
with  winch  they  are  broadly  in  contact;  frontal  long,  longer  than  its 

a  Signifying  blue-belted. 
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distance  from  rostral,  but  shorter  than  that  from  tip  of  snout,  slightly 
broader  than  supraoculars;  parietals  longer  than  frontal,  the  inter- 
parietal suture  equaling  the  distance  of  frontal  from  rostral;  no 
loreal;  one  preocular;  eye  small,  not  larger  than  preocular;  two 
postoculars;  two  anterior  oblique  temporals,  the  lower  one  being  the 
upper  cut-off  portion  of  fifth  (sixth  on  right  side)  supralabial;  7 
supralabials  on  left  side,  8  on  right,  second 
largest,  fifth,  sixth,  and  seventh  (sixth,  sev- 
enth, and  eighth  on  right  side),  very  low, 
subequal,  third  and  fourth  (third  and  fifth 
on  right  side,  the  interpolated  fourth  not 

reaching  the  orbit)  entering  eye;  3  lower  Fig.35i.-disteiba  cyanocincta. 
labials  in  contact  with  anterior  chin-shields  ijx  times  nat.  size,  side  view 
which  equal  the  posterior  pair,  the  latter  in  OFHEAD*  No •33»31^.s.n.m. 
contact  throughout;  33  rows  of  scales  on  neck,  41  on  middle  of  body, 
the  latter  with  a  bituberculate  keel;  329  ventrals  which  are  nearly 
smooth;  four  elongate,  subequal  anals;  38  subcaudals;  tip  of  tail 
with  a  slightly  enlarged  scale.  Color  (in  alcohol)  pale  yellowish, 
back  suffused  with  gray,  the  skin  between  scales  black ;  53  dark  gray 
crossbands,  broadest  and  darkest,  nearly  black,  on  back,  5  on  tail; 
top  of  head  olive  gray  fading  into  a  paler  tint  on  labials  and  throat. 

Dimensions. 

Head  small,  neck  fully  as  wide,  body  very  elongate,  its  greatest  height  not  far 

from  the  vent,  posteriorly  considerably  compressed. 

mm. 

Total  length 1,  290 

Snout  to  vent 1, 180 

Vent  to  tip  of  tail 110 

Width  of  head 14 

Diameter  of  neck 15 

Greatest  height  of  body 46 

Greatest  height  of  tail 24 

The  male  is  less  elevated  behind  and  the  scales  and  ventrals  strongly 
tuberculate. 

Variation. — Of  the  head  shields  probably  the  supralabials  are  sub- 
ject to  the  greatest  variation,  7  being  the  normal,  while  the  eighth  may 
be  interpolated  at  various  points  and  thus  make  the  formula  appear 
more  unstable  than  it  really  is.  The  arrangement  of  the  anterior 
temporals  is  characteristic ;  the  difference  from  that  of  D.  melanocephala 
was  pointed  out  under  the  latter  species.  The  coloration  is  rather 
variable  inasmuch  as  occasionally  specimens  have  been  found  having 
the  upper  surface  uniformly  dark  without  cross-bands  or  rings,  while 
on  the  other  hand  individuals  having  a  black  longitudinal  band  along 
the  underside  uniting  the  dark  rings  are  common. 

Habitat. — This  is  one  of  the  most  widely  distributed  and  commonest 
of  the  sea  snakes,  extending  as  it  does  from  the  mouth  of  the  Euphrates 
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in  the  Persian  Gulf  and  Maskat  in  Arabia  to  Japan  and,  according  to 
Peters,  even  to  the  Kingsmill  Islands  (Gilbert  Archipelago)  in  the  east. 

Whether  the  specimen  figured  in  Fauna  Japonica  (Plate  VII)  be  the 
one  collected  by  von  Siebold  or  by  Buerger  (see  p.  426  under  D.  melano- 
cephala)  there  can  be  but  little  doubt  that  it  was  taken  in  Japanese 
or  rather  in  Riu  Kiuan  waters.  That  it  is  rather  common  around 
Formosa  seems  proven  by  five  specimens  in  British  Museum  collected 
by  Swinhoe. 

Stray  specimens  may  occasionally  drift  far  enough  north  to  be 
taken  in  Japan  proper  as  is  shown  by  the  specimen  in  the  U.  S.  Na- 
tional Museum  which  was  taken  off  Inatori,  Id'zu,  on  December  22, 
1903. 

Lint  of  specimens  of  IHsteira  njanorincta. 


Museum. 


No. 


Sex  and 
age. 


Locality. 


U.S.N.M.. 

.33031 

Female  <* 

Brit.  Mus . 

-     Ag 

Female  *> 

Do.... 

.     Ah 

Young  & 

Do.... 

.      Ai 

....doA. 

Do.... 

J    Ak 

....doA. 

Do.... 

.      Ch 

Female  c 

When 
col- 
lected. 


1903. 


i  I 

By  whom  col-  c 

1  lected  or  from  ® 

whom  re-  £ 

celved.  g 


c 
c 

00 

&  1 

g  '  § 


Inatori,     Idzu,1  Dec.  22     A.  Owston. . . 

Hondo.  ! 

Formosa 


33 


..do. 
..do. 
..do. 
..do. 


R.  Swinhoe. 

do 

do 

do 

do 


329     38 


I 


310 
308  | 
305 
303 
330 


J5    .    B 
2       ». 


a  Description,  p.  428. 


*>  Boulenger,  Cat.  Ill,  p.  295. 


c  Boulenger,  Cat.  Ill,  p.  296. 


DISTEIRA  GODEFFROYI  a  (Peters). 

1872.  Hydrophis  godeffroyi  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1872,  p.  85G, 
pi.  i,  fig.  3  (type-locality,  Kingsmill  Islands;  types  in  Berlin  Mus.). — 
Distira  godeffroyi  Boulenger,  Cat.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  291 
(2  specimens  Brit.  Mus.,  loc.  unknown). 

1908.  Distira  ornata  Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  96,  101  ("Loo 
Choos")  (not  of  Gray,  1842);  1905,  II,  p.  517  (Okinawa). 

Four  specimens  from  Ishigaki  shima  I  refer  to  D.  godeffroyi  with 
considerable  hesitation.6  They  have  the  maxillary  teeth  following 
the  poison  fang  distinctly  grooved,  and  no  doubt  they  are  properly 
located  among  the 'species  included  by  Boulenger  in  the  genus  Disteira. 
Doctor  Wall,  who  examined  them  while  yet  in  Mr.  Owston's  possession, 
identified  them  as  D.  ornata  and  recorded  them  under  that  name  in 


a  In  honor  of  the  German  merchant,  Johann  Cesar  Godeffroy  (born  in  Kiel,  July  1 , 
1813;  died  in  Hamburg,  Feb.  9,  1885)  who  in  1801  founded  the  Museum  Godeffroy. 
The  museum  which  was  finally  dispersed  after  his  death  was  devoted  mostly  to  Poly- 
nesian zoology  and  anthropology. 

&  This  hesitation  does  not  refer  to  the  specimens  in  British  Museum  from  an  unknown 
locality  and  named  D.  godeffroyi  by  Boulenger,  but  to  the  species  as  originally  de- 
scribed by  Peters  from  the  Kingsmill  Islands. 
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the  Proceedings  of  the  Zoological  Society  of  London  for  1903.  They 
can  not  well  be  referred  to  that  species  because  of  the  small  number 
of  scale  rows,  especially  around  the  neck.  Their  scale  formula  agrees 
well  with  that  of  D.  major,  which  seems  to  have  the  same  distribution 
as  D.  ornata,  but  their  rostral  is  much  broader  than  high,  as  is  the  case 
in  the  latter  and  not  as  broad  as  high.  They  also  agree  in  many  respects 
with  D.  cyanocincta,  which  occurs  as  far  north  as  Formosa  at  least,  but 
the  maximum  of  their  ventrals  is  246,  while  the  minimum  of  ventrals  in 
the  latter  species  is  said  to  be  281,  and,  save  in  exceptional  cases,  above 
300.  In  Boulenger's  synopsis  of  the  species,a  D.  cyanocincta  on  the  one 
hand  and  D.  ornata,  major,  and  godeffr&yi  on  the  other  are  distin- 
guished by  the  latter  having  the  "second  pair  of  chin-shields,  if  dis- 
tinct, separated  by  several  scales,"  while  in  the  former  they  are  said 
to  be  " in  contact  on  the  middle  line  "  "or  separated  by  a  single  scale," 
but  evidently  this  distinction  does  not  hold,  at  least  not  for  the  present 
species.  Peters,  in  the  original  description  of  D.  godeffroyi,  expressly 
states  that  in  the  larger  specimen  of  the  types  both  pairs  of  chin- 
shields  are  in  contact,  while  in  the  smaller  one  the  posterior  pair  is 
separated  by  two  scales  which  are  pointed  anteriorly.  In  our  four 
specimens  scarcely  two  are  exactly  alike,  though  there  can  not  be  the 
faintest  doubt  that  they  all  belong  to  the  same  species.  One  (No. 
33934)  has  the-  two  posterior  chin-shields  in  contact;  in  two  (Nos. 
33933,  33935)  they  are  separated  by  one,  and  to  some  extent  also 
by  a  second  scale,  while  in  the  fourth  (No.  33936)  they  are  separated 
by  two  scales  exactly  shaped  as  described  by  Peters. 

The  distance  from  the  type  locality,  the  Kingsmill,  or  Gilbert 
Islands,  is  certainly  considerable,  but  so  little  has  been  collected  in 
the  intermediate  region  that  no  adverse  argument  can  be  derived 
from  the  remoteness  of  the  Riu  Kiu  Islands. 

In  one  sense  our  specimens  are  intermediate  between  all  the  species 
mentioned.  This  has  already  been  demonstrated  with  regard  to  the 
relations  of  the  posterior  chin-shields.  In  the  number  of  scales 
around  the  neck  (viz,  30-34)  they  assume  a  position  between  D. 
cyanocincta,  with  27-33,  and  D.  ornata,  with  35-42.  In  scales  around 
the  body  (33-43)  they  agree  better  with  D.  cyanocincta  (39-43)  than 
with  D.  ornata  (40-50),  while  in  the  number  of  ventrals  (227-246) 
they  come  within  the  limits  of  the  latter  (210-300)  and  not  within 
the  former  (281-426) ,b  It  is  just  possible  that  the  case  is  similar  to 
the  one  pointed  out  under  D.fasciata  and  melanocephla  (p.  421)  and 
that  the  limits  of  the  three  species  are  not  properly  defined. 

It  may  be  that  the  distinction  is  not  so  much  one  of  scale  formula 
as  of  other  characters.     Thus,  according  to  Boulenger,  D.  major, 

«  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  pp.  286-287. 

6  The  type  specimens  of  D.  godeffroyi  are  said  to  have  294  and  284  ventrals,  respec- 
tively, consequently  more  than  the  exceptional  minimum  of  a  few  D.  cyanocincta. 
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with  which  our  species  agrees  best  in  scale  formula,  has  the  rostral 
"as  deep  as  broad/'  and  only  one  pair  of  chin-shields,  while  ours  has 
the  rostral  much  broader  than  high  and  the  second  pair  of  chin-shields 
well  developed.  In  D.  omata  this  feature  is  apparently  not  so 
marked,  for  Boulenger  speaks  of  the  "posterior  chin-shields,  if  dis- 
tinct, separated  by  two  or  three  scales."  In  D.  cyanocincta  the  rostral 
is  but  "slightly  broader  than  deep,"  and  the  scales  "subimbricate,"0 
while  in  our  specimens  the  difference  between  breadth  and  depth  of 
the  rostral  is  considerable  and  the  scales  can  not  be  termed  subim- 
bricate  on  the  posterior  part  of  the  body  at  least.  I  do  not  know 
whether  the  size  of  the  terminal  scale  of  the  tail  is  of  any  consequence. 
Boulenger  does  not  mention  it  in  his  descriptions,  but  in  Jan's  figure  b 
which  Boulenger  cites  under  D.  omata  it  is  quite  large,  while  in  our 
specimens  no  such  enlarged  terminal  scale  is  differentiated.  Peters 
expressly  mentions  that  in  D.  godeffroyi  the  terminal  tail  scales  are 
small. 

I  may  add  that  our  specimens  agree  on  the  whole  very  well  with 
Peters's  figures,  except  that  the  first  supralabial  is  considerably  higher 


3.r)4 


Figs.  352-354. 


-DlSTEIRA   GODEFFROYI.      1J  X  NAT.   SIZE.     352,   TOP  OF   HEAD,"  353,  SIDE  OF  HEAD;    334, 
UNDERSIDE  OF  HEAD.     No.  33933,  U.S.N.M. 


than  shown  in  his  fig.  3.  The  anal  shield,  or  scales  (fig.  3d),  agree 
exactly  with  the  arrangement  in  our  female  (No.  33933),  while  in  the 
three  males  there  are  four  rows  of  small  scales  between  the  lateral 
large  scutes  instead  of  two.  This  arrangement  of  the  preanals, 
together  with  the  greater  relative  shortness  of  the  body,  seems  to 
bo  among  the  best  characters  of  this  species. 

Description. — Adult  female;  U.S.N.M.  No.  33933;  Ishigaki  shima, 
Yaeyama  group,  Riu  Kiu  archipelago;  April  to  May,  1899;  A.  Owston 
collection  (figs.  352-354).  Rostral  much  broader  than  high,  well 
visible  from  above;  nasals  long,  with  the  crescentic  valvular  nostril 
close  to  the  posterior  edge;  internasal  suture  as  long  as  interparietal 
suture  and  three  times  as  long  as  the  one  between  the  prefrontals; 


«  "Scales  all  imbricate"  in  key,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  287. 
b  Icon.  Ophid.,  livr.  40,  pi.  vi,  fig.  1. 
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frontal  as  long  as  its  distance  from  rostral,  once  and  a  half  as  long 
as  wide,  shorter  than  parietals;  parietals  as  long  as  frontal  and 
interprefrontal  suture  together;  no  loreal;  one  preocular;  two  post- 
oculars;  8  supraoculars,  seventh  and  eighth  very  small  and  low, 
fifth  a  low  triangular  piece  separated  off  from  sixth,  second  in  con- 
tact with  prefrontal,  very  high  and  large;  3  lower  labials  in  contact 
with  anterior  pair  of  chin-shields  which  are  larger  than  posterior, 
the  latter  separated  by  two  scales;  34  rows  of  slightly  tuberculated 
scales  on  neck,  43  on  middle  of  body,  the  tubercles  on  the  latter 
more  strongly  developed;  246  bituberculated  ventrals;  preanal 
region  covered  with  scales,  four  of  which  form  the  anterior  edge  of 
the  vent,  the  outer  ones  on  each  side  slightly  longer  than  the  others; 
39  subcaudals;  terminal  scale  of  tail  but  slightly  enlarged.  Color 
(in  alcohol)  buffy  white  with  a  tinge  of  gray  on  the  back  and  throat; 
46  slaty-gray  crossbars  on  neck  and  body  and  8  on  tail,  broadest 
on  middle  of  back,  where  broader  than  the  light  interspaces,  grad- 
ually narrowing  to  the  middle  of  the  sides  whence  they  extend  as 
narrow,  paler-colored  bands  to  the  abdomen,  which  many  of  them 
cross;  head  nearly  uniformly  isabella-colored ;  the  last  three  bands 
on  the  tail  blackish. 

i     urutions. 

Head  rather  large;  neck  thick;  body  short,  high,  and  very  compressed. 

mm. 

Total  length 790 

Snout  to  vent 690 

Vent  to  tip  of  tail i -, 100 

Width  of  head 19 

Diameter  of  neck 19 

Greatest  height  of  body 51 

Greatest  height  of  tail 27 

The  males  are  much  slenderer  posteriorly,  the  greatest  height  of 
body  being  less  than  twice  as  high  as  the  neck. 

Variation. — Under  the  preliminary  discussion  of  this  species 
(p.  431)  reference  is  made  to  the  variation  of  chin-shields  and  num- 
ber of  ventrals  in  this  species.  The  supralabials  are  also  subject  to 
considerable  variation,  chiefly  caused  by  the  irregular  breaking  up 
of  the  posterior  shields  and  the  consequent  uneven  arrangement  of 
the  fragments  edging  the  lip.  This  irregularity  in  the  posterior 
supralabials  also  affects  the  adjacent  temporals  inasmuch  as  a 
shield  becomes  a  labial  or  a  temporal  according  to  whether  the  lower 
portion  of  it  is  cut  off  so  entirely  as  to  exclude  the  upper  portion 
from  the  edge  of  the  lip,  or  not. 

Habitat. — The  distribution  of  D.  godeffroyi,  as  here  understood,  is  a 
curiously  disconnected  one,  inasmuch  as  the  only  specimens  referred 
to  it  are  known  from  the  Kingsmill  Islands  in  Polynesia,  and  from 

26485— No.  58—07 28 
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Ishigaki  shima  in  the  Riu  Kiu  Archipelago,  while  the  other  two  speci- 
mens in  British  Museum  have  no  locality  attached  to  them.  Doctor 
Wall  now  records  three  from  Okinawa. 

List  of  specimens  of  Disteira  godeffroyi. 


55 


33934 


Sea. 


Locality. 


When  col- 
lected. 


By  whom  col-  i  cc  j£ 
lected  or  from  i  g  g 
whom  received.  |  ©  c 


i 

1  II 


Female  «. .    Ishigaki  I.,  Riu  Kiu.. . . 


Male.. 
...do. 
...do. 


.do. 
.do. 
.do. 


18C9. 

April-May.     A.  Owston 

do I do 

do ! do 

do do; 


34 

43 

246 

39 

7-8 

30 

35 

228 

45 

7-« 

32 

33 

235 

44 

7 

33 

33 

227 

42 

8 

a  Description,  p.  432:#  figs.  352-354. 
[DISTEIRA  VIPERINAa  (Schmidt).] 

1862.  Thalassophis  viperina  Schmidt,  Abh.  Naturw.  Ver.  Hamburg,  II,  Pt.  2,  p.  70, 
pi.  in  (type-locality,  Java;  type  in  Hamburg  Mua.). — Hydro  phis  (  Thalas- 
sophis) viperinus  Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  188X. 
p.  91  (Hainan K — Distira  viperina  Boulenger,  Fauna  Brit.  India,  Rept.. 
1890,  p.  413;  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  298  (Maskat  to  Hong- 
kong).— Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  114  (Hainan ». 

1854.  Disteira  prxscutata  Dumeril  and  Bibron,  Erp6t.  Gen.,  VII,  Pt.  2,  p.  1331 
(type-locality  unknown;  type  in  Paris  Mus.). 

1856.  Hydrophis  dolidta  Fischer,  Abh.  Naturw.  Ver.  Hamburg,  III,  p.  ht) 
(Schmidt's  type  of  T.  viperina;  not  of  Laeepede,  1804). 

1887.  Hydrophis  jayakari  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XX,  p.  408  (typ«*- 
locality,  Maskat,  Arabia;  type  in  Brit.  Mus.;  Doctor  Jayakar,  collector". 

1887.  Hydrophis  plumbea  Murray,  Journ.  Bombay  Nat.  Hist.  Soc,  II  (p.  34  >. 

No  specimen  of  this  species  being  at  hand,  I  submit  the  diagnosis 
given  by  Boulenger  in  the  Catalogue  of  Snakes. 

Diagnosis, — Head  rather  small;  body  moderately  elongate,  rather 
slender  anteriorly;  rostral  as  deep  as  broad;  nasals  as  long  as  or  a 
little  shorter  than  the  frontal;  suture  between  the  prefrontals  very 
short;  frontal  as  broad  as  long,  as  long  as  its  distance,  from  the 
rostral  or  end  of  the  snout,  shorter  than  the  parietals;  one  or  two  pre- 
and  one  or  two  postoculars;  7  or  8  upper  labials,  second  largest, 
fourth  or  third  and  fourth  entering  the  eye ;  one  or  two  anterior  tem- 
porals ;  two  pairs  of  chin-shields,  in  contact  with  each  other,  posterior 
longest;  27  to  29  scales  round  the  neck,  37  to  43  round  the  body; 
scales  juxtaposed,  obtusely  keeled;  ventrals  relatively  large  ante- 
terorly,  bituberculate  in  the  male,  235-267.  Slaty  gray  above,  with 
rhomboidal  transverse  black  spots,  white  or  pink  on  the  sides  and 
inferiorly;  some  specimens  uniform  dark  gray  above;  in  the  young, 
the  black  spots  are  continued  down  the  sides  of  the  body;  end  of 
tail  black. 


»  Signifying  viper-' i!;< 
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Lapemis  hardwickii.    (From  Jan.) 

For  explanation  of  plate  see  page  555. 
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Dimensions. 

mm. 

Total  length 920 

Snout  to  vent 820 

Vent  to  tip  of  tail •. 100 

Habitat. — Distributed  from  Arabia  in  the  west  to  China  in  the  east, 
though  apparently  rather  rare. 

British  Museum  has  one  specimen  from  Hongkong,  and  Herz  col- 
lected one  at  Hainan,  which  is  now  in  the  Senckenberg  Museum. 

It  has  not  yet  been  recorded  from  any  locality  within  our  territory, 

but  it  seems  highly  probable  that  it  occurs  around  Formosa  at  least 

occasionally. 

[Genus  LAPEMIS«  Gray.] 

1820.  Enhydris  Merrem,  Syst.  Amph.,  p.  140  (part;  not  of  Latreille,  1802). 
1834.  Lapemis  Gray,  111.  Ind.  Zool.,  II>(pl.  lxxxvii,  fig.  2)  {type.  L.  harduickii). 
1861.  Pelamydoidis   Fitzinger,    Sitz.  Ber.  Akad.  Wias.  Wicn,  Math.-Nat.  01. , 
XLII,  p.  409  (type,  Hydrophis  pelamidoidis  Schlegel). 

Apart  from  the  fact  that  Merrem's  Enhydris  of  1820  is  preoccupied 
by  Latreille  for  an  entirely  different  kind  of  snake,  that  name  can  not 
be  used  for  a  genus  with  Hydrus  curtus  for  type,  as  restricted  by 
Boulenger  in  1890,  because  Wagler,  as  early  as  1830,  restricted  it  to 
H.  cyanocinetus,  one  of  the  species  included  by  Merrem  in  his  Enhydris. 

[LAPEMIS  HARDWICKII6    Gray.] 
Plate  XXIV. 

1834.  Lapemis  hardwickii  Gray,  111.  Ind.  Zool.,  II  (pi.  Lxxxvn,  fig.  2)  (type- 
locality,  India;  type  in  Brit.  Mus.;  Hardwicke,  collector). — Hydrophis 
hardvrickii  Guenther,  Rept.  Brit.  India,  1864,  p.  380,  pi.  xxv,  fig.  w 
(type-locality,  Pinang?). — Mueller,  Verh.  Naturf.  Ges.  Basel,  VII,  Pt.  1, 
1882,  p.  170;  author's  separate  (p.  7)  (China  Sea). — Enhydris  hardwickii 
Boulenger,  Fauna  Brit.  India,  Rept.,  1890,  p.  397;  Cat.  Sn.  Brit.  Mus., 
Ill,  1896,  p.  301  (Bay  of  Bengal  to  Chinese  Sea  and  New  Guinea).— Wall, 
Proc.  Zool.  Soc.  London,  1903,  p.  96  (Manila;  Bangkok). 

1837.  Hydrophis  pelamidoides  Schlegel,  Phys.  Serp.,  I,  p.  187;  II,  p.  512  (Bay 
of  Bengal,  and  seas  of  China  and  of  the  Moluccas);  Atlas,  pi.  xvui,  figs. 
16-17;  Fauna  Jap.,  Rept.,  1837,  p.  91;  Ophid.,  pi.  ix  (seas  south  of  Japan). — 
Jan,  icon.  Ophid.,  livr.  41,  1872,  pi.  in,  fig.  lc  (Indian  Ocean V — Boett- 
ger,  Offenbach.  Ver.  Naturk.  17-18  Ber.,  1878,  p.  8  (Japan).— Okada, 
Cat.  Vert.  Japan,  1891,  p.  69  (Okinawa  Sea). 

1843.  Lapemis  loreatus  Gray,  Ann.  Mag.  Nat.  Hist.,  XI  (p.  46)  (type-locality, 
Borneo;  type  in  Brit.  Mus.;  Belcher,  collector). 

1856.  Hydrophis  (Pelamis)  pelamidoides  var.  annulata  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  p.  67,  pi.  nn(Java;  Hamburg  Mus.). 

1863.  Hydrophis  abbreviatus  Jan,  Elenco  Sist.  Ofid.,  p.  109  (type-locality,  Manila; 
type  in  Essex  Inst.,  Salem,  Mass.);  Icon.  Ophid.,  livr.  40,  1872,  pi.  iv, 
fig.  2. 

1863.  Hydrophis  breiris  Jan,  Elenco  Sist.  Ofid.,  p.  109 (type-locality,  Manila;  type 
in  Mus.  Milano);  Icon.  Ophid.,  livr.  40,  1872,  pi.  v,  fig.  2. 


°  Anagram  of  Pelamis. 

&For  Gen.  Thomas  Hardwicke,  who  collected  the  type. 

c  Reproduced  in  this  work  on  Plate  XXIV. 
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1871.  Hydrophis  fayreriana  Anderson,  Journ.  Asiat.  Soc.  Bengal,  XL,  Pt.  2,1871 

(p.  19). 
1876.  Hydrophis  pelamoides  Hilgkndorf,   Mitth.  Deutsch.  Gen.  Ost-Asiens,  I, 

heft  10,  p.  31  (lapsus). 
1885.  Hydrophis  harduicki   Boettoer,   Offenbach.     Ver.   Naturk.    24-25    Ber.t 

p.  155  (emendation). 
1888.  Hydrophis   hardwckei    Boettger,   Offenbach.     Ver.   Naturk.  26-28  Ber., 

p.  150  (emendation). 

Jan's  Hydrophis  problematicus  (Rev.  Mag.  Zool.,  1859,  author's 
separate,  p.  25)  with  27  scale  rows  on  the  highest  part  of  the  body 
and  230  ventrals,  can  not  well  be  this  species.  It  is  said  to  be  from 
Manila. 

There  being  no  specimen  from  the  waters  adjacent  to  our  territory 
available  for  description  a  modified  copy  of  Boulenger's  diagnosis  in 
his  Catalogue  of  Snakes  is  deemed  sufficient  for  identification. 

Diagnosis. — Rostral  as  deep  as  broad  or  slightly  broader  than  deep; 
parietals  large ;  one  pre-  and  one  to  three  postoculars ;  a  loreal  some- 
times present;  two  or  three  superposed  anterior  temporals;  7  supra- 
labials,  fourth  or  third  and  fourth  entering  eye;  chin-shields  very 
small  and  separated  by  scales,  or  quite  indistinct;  25  to  33  scales 
round  the  anterior  part  of  the  body,  34  to  37  round  the  middle,  with 
tubercles  [very  feebly  developed  or  a  short  keel];  ventrals  usually 
very  indistinct,  130-200.  Coloration  [above  with  dark  transverse 
bands,  broadest  in  the  middle;  these  bands]  often  forming  complete 

rings  round  the  body. 

Dimensions. 

Hint. 

Total  length 750 

Snout  to  vent 670 

Vent  to  tip  of  tail 80 

Habitat* — The  claim  of  Lapemis  hardwickii  to  a  place  in  the  Japa- 
nese fauna  is  doubtful.  Schlegel  enumerates  and  figures  the  species 
in  Fauna  Japonica,  as  Hydrophis  pelamidoides,  but  the  only  reason 
given  in  the  text  is  as  follows:  UA  specimen  of  this  curious  reptile, 
collected  in  the  seas  south  of  Japan,  has  recently  been  brought  to 
Holland.  We  hesitate  the  less  in  admitting  this  Hydrophis  among 
the  number  of  animals  belonging  to  the  fauna  of  Japan,  inasmuch 
as  it  furnishes  us  an  opportunity  for  publishing  an  exact  figure  of  this 
species."  The  implication  is  that  the  specimen  was  not  actually 
taken  in  Japanese  waters,  and  so  far  as  I  know  no  later  capture  is  on 
record.  However,  Mueller  reports  recently  a  specimen  in  the  Basel 
Museum  from  the  China  Sea,  and  as  the  species  appears  to  be  common 
on  the  west  side  of  Luzon,  there  is  every  chance  that  it  may  eventu- 
ally be  taken  within  our  limits. 

To  the  west  the  species  is  known  in  the  Bay  of  Bengal  and  in  the 
south  to  the  coasts  of  New  Guinea  and  Java. 
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Enhydrina  valakadyn.    (From  Jan.) 

For  explanation  or  plate  see  page  555. 
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[Genus  ENHYDRINA"  Gray.] 

1834.  Polyodonte8  Lesson,  in  BeUanger's  Voy.  Indes  Orient.,  Rept.  (p.  325); 

'Atlas,  Rept.,  pi.  iv  (type,  P.  annulate*)  (not  Polydontes  Montfort,  1810,  nor 

Polyodcmta  Megerle,  1812}. 
1849.  Enhydrina  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  47  (type,  Hydrus  raiakadyn). 

[ENHYDRINA  VALAKADYN6  (Boie).] 

Plate  XXV. 

1827.  Hydras  raiakadyn  Boie,  Isis,  1827,  p.  554  (type-locality,  Tranquebar,  India). 

1827.  Disteira  rasselii  Fitzinoer,  Isis,  1827,  p.  733  (based  on  Russell's  Ind.  Serp., 
II,  pi.  XI). 

.1834.  Polyodontes  innulatus  Lesson,  in  Belanger's  Voy.  Indes  Orient.,  Rept. 
(p.  325);  Atlas,  Rept.  pi.  iv  (type-locality, ). 

1837.  Hydrophis  schistosa  Schlegel,  Phys.  Serp.,  II,  p.  500;  Atlas,  pi.  xvm,  figs. 
1-3  (not  of  Daudin,  1803). — Hydrophis  schistosvs  Jan,  Icon.  Ophid.,  livr. 
41,  1872,  pi.  ii,  fig.  1  c  ("Japan;"  Mus.  Milano). 

1842.  Hydrophis  bengalensis  Gray,  Zool.  Miscell.,  p.  62  (type-locality,  Bengal; 
type  in  Brit.  Mus.;  Hardwicke,  collector). 

1842.  Hydrophis  subfasciata  Gray,  Zool.  Miscell.,  p.  62  (type-locality,  Bengal; 
type  in  Brit.  Mus.). 

1849.  Enhydrina  valakadyen  Gray,  Oat.  Sn.  Brit.  Mus.,  p.  48  (emendation). 

1872.  Hydrophis  fasciatus  Jan,  Icon.  Ophid.,  livr.  41,  pi.  m,  fig.  2  (Bay  of  Ben- 
gal) (not  of  Schneider). 

1890.  Enhydrina  valakadien  Boulenoer,  Fauna  Brit.  India,  Rept.,  p.  406  (emen- 
dation); Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  302  (Persian  Gulf  to  Papuasia). 

1892.  Enhydrina  vihadien  Boettger,  Offenbach.  Ver.  Naturk.  29-32  Ber.,  p.  89 
{lapsus)  (Madras). 

1899.  Enhydrina  relakadien  Flower,  Proc.  Zool.  Soc.  Ixmdon,  1899,  p.  688  (lapsus) 
(Siam). 

This  is  possibly  the  snake  which  von  Siebold  meant  when 
mentioning  "Hydrophis  flaviventris  mihi,"  referring  as  he  does  to 
Bosc's  * 'Hydrophis  ardoisS"  (Nouv.  Diet.  d'Hist.,  Nat.,  XV,  p.  491). 
The  reference  is  found  in  a  scarce  pamphlet  published  by  von  Sie- 
bold in  Batavia  in  1824  under  the  title  "De  historiae  naturalis  in 
Japonia  statu,"  etc.  A  reprint  in  pamphlet  form  was  issued  in 
Wuerzburg  by  some  of  his  friends  in  1826,  and  reference  is  also  made 
to  it  in  Oken's  Isis  for  1827.  From  these  latter  two  issues  has  been 
taken,  the  above  reference,  which  is  found  on  page  18  and  page  142, 
respectively,  the  heading  under  which  it  occurs  being  Spicilegia 
Faunae  Japonicae. 

There  is  no  specimen  in  our  museum  from  Chinese  or  Japanese 
waters,  and  a  detailed  description  of  a  specimen  from  a  distant 
locality  is  not  deemed  satisfactory  For  the  purposes  of  identifica- 
tion a  transcript  of  Boulenger's  diagnosis  in  his  Catalogue  of  Snakes 
is  given. 

° Signifying  like  Enhydris,  the  generic  name  given  by  Latreille  to  another  water 
snake. 
bValakadycn  is  the  native  name  according  to  Russell,  its  first  describer. 
c  Reproduced  in  this  work  on  Plate  XXV. 
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Diagnosis. — Rostral  deeper  than  broad;  frontal  small,  longer  than 
broad,  shorter  than  its  distance  from  the  end  of  the  snout  or  than 
the  parietals;  one  pre-  and  one  or  two  postoculars;  7  or  8  supra- 
labials,  fourth  or  third  and  fourth  entering  the  eye;  usually  a  single 
anterior  temporal;  [symphysial  shield  narrow,  partly  concealed  in  a 
deep  groove  in  the  chin];  chin-shields  small  or  indistinct;  40  to  60 
scales  round  the  neck,  50  to  70  round  the  bodjr ;  scales  feebly  imbri- 
cate, with  a  small  tubercle  or  short  keel,  which  is  stronger  in  the 
males;  ventrals  very  slightly  enlarged,  230-314.  Young  olive  or 
gray  above,  with  black  transverse  bands,  broadest  in  the  middle,  and 
tapering  to  a  point  on  the  sides ;  in  the  adult  these  bands  are  usually 
less  distinct,  some  specimens  being  uniform  dark  gray  above;  sides 

and  lower  parts  whitish. 

Dimensions. 

mm. 

Total  length 1, 300 

Snout  to  vent 1, 110 

Vent  to  tip  of  tail 190 

Habitat. — The  Valakadyen  is  introduced  here  maiiily  on  the  strength 
of  a  specimen  recorded  by  Jan  as  being  in  the  Milano  Museum  with 
the  locality  "Japan."  This  is  ordinarily  a  very  doubtful  authority, 
and  the  chances  are  that  the  specimen  was  not  taken  in  Japanese 
waters.  Yet,  with  the  possibility  that  it  may  be  the  species  which 
von  Siebold  referred  to  in  1824  (see  p.  437),  I  have  thought  it  best 
to  include  a  brief  characteristic,  as  it  may  occasionally,  at  least, 
drift  as  far  as  Formosa,  or  farther,  notwithstanding  the  fact  that 
it  has  not  been  reported  by  others  north  of  Cochin  China. 

This  species  is  known  from  Arabia  in  the  west  to  the  Malay  Archi- 
pelago, Papuasia,  and  Siam  in  the  east.  It  is  said  to  be  "  incredibty 
numerous  "  in  the  Bay  of  Bengal,  at  Pinang  and  Singapore. 

Genus  HYDRUS"  Schneider. 

1799.  Hydrus  Schneider,  Hist.  Amph.,  I,  p.  233  (type,  H.  bicolor). 

1802.  Hydrophi8  Latreille,  Hist.  Nat.  Rept.,  IV,  p.  193  (substitute  for  Hydrus 

Schneider). 

1803.  Pelamis  Daudix,  Hist.  Nat.  Rept.,  VII,  p.  357  (substitute  for  Hydro  phis 

Latreille). 
1830.  Pelamys  Waglkk,  Syst.  Amph.,  p.  16fi  (emendation). 
1848.  Elaphrodytes  Gihtel,  Naturg.  Thierr.,  p.  ix  (substitute  for  Hydrus). 

The  type  of  Hydrus,  as  ascertained  by  the  process  of  elimination, 
is  //.  platurus.  Latreille  changed  the  name  Hydrus  into  Hydro  phis 
simply  because  the  French  name  "hydre"  was  preoccupied  for 
another  animal,  the  Hydra.  It  is,  therefore,  a  synonym  pure  and 
simple  and  must  have  the  same  type  as  Schneider's  Hydrus.  Dau- 
din's  Pelamis  of  the  following  year  has  precisely  the  same  status, 

a  From  v$fju$,  a  water  snako. 
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as  he  invented  another  name  for  no  other  reason  than  "elles  habi- 
tant dans  la  mer."  Ilydrophis  and  Pelamis  are  consequently  una- 
vailable as  names  for  other  genera. 

HYDRUS  PLATURUSo  (Linnaeus). 

1766.  Anguis  platura  Linnaeus,  Syst.  Nat.,  12  ed.,  I,  p.  391  (type-locality  un- 
known; type  originally  in  Fr.  Ziervogel's  pharmacy,  Stockholm). — 
Hydrophis  platura  Latreille,  Hist.  Nat.  Rept.,  IV,  1802,  p.  197  (islands 
of  the  Pacific  Ocean). — Hydrvs  platurus  Boulenger,  Fauna  Brit.  India, 
Kept.,  1890,  p.  397;  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  267  (Indian  and 
Pacific  oceans:  Ooshima,  Loo  Chools.;  Formosa). — Boettger,  Kat.  Schl. 
Mus.  Senckenberg.,  1898,  p.  112. — Stejneger,  Journ.  Sci.  Coll.  Tokyo, 
XII,  Pt.  3, 1898,  p.  223  (Kilung,  Formosa;  Pescadores  Is.).— Wall,  Proc. 
•  Zool.  Soc.  London,  1903,  pp.  95,  101  (Hongkong;  Formosa;  Loo  Choos); 
1905,  II,  p.  516  (Okinose,  Sagami). — Nikolski,  Zap.  Imp.  Akad.  Nauk, 
S.  Peterburg  (8),  XVII,  no.  1,  1905,  p.  291  (Possiet  Bay). 
1788.  Anguis  platuros  Gmeun,  Syst.  Nat. ,  I,  Pt.  3,  p.  1122  (Pine  Isle,  Pacific  Ocean; 
Forster,  collector)  (emendation). 

1799.  Hydrus  tricolor  Schneider,  Hist.  Amph.,  I,  p.  242  (type-locality  not  speci- 
fied; specimen  in  Mus.  Blochianum). — Pelamis  tricolor  Daudin,  Hist. 
Nat.  Rept.,  VII,  1803,  p.  366  (Bengal).— Swinhoe,  Ann.  Mag.  Nat.  Hist. 
(3),  XII,  1863,  p.  225  (Kelung,  Tamsui  River,  Formosa).— Strauch, 
Mem.  Acad.  Sci.  Petersb.  (7),  XXI,  no.  4,  1873,  p.  199  (Possiet  Bay, 
Siberian  Coast  Province). — Hiloendorp,  Mitth.  Deutsch.  Ges.  Ost.- 
Asiens,  I,  heft  10,  July,  1876,  p.  30  (Prov.  Kaga,  Hondo;  Setanai,  Prov. 
Kunashiri,  Yezo). — Martens,  Preuss.  Exped.  Ost.-Asien,  ZoqJ.,  I, 
1876,  p.  382  (Strait  of  Formosa).— Doederlein,  Mitth.  Deutsch.  Ges. 
Ost-Asiens,  III,  heft  25,  Dec.  1881,  p.  210  (west  coast  of  Hondo  and 
Yezo).— Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  p.  91 
(Hongkong). — Ilydrophis  (Pelamis)  tricolor  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  61  (Indian  Ocean;  west  coast  Mexico). — Hydro- 
phis  tricolor  Jan,  Icon.  Ophid.,  livr.  40,  1872,  pi.  ii,  fig.  4;  pi.  in,  fig.  2 
(China  Sea).— Okada,  Cat.  Vert.  Japan,  1891,  p.  69  (Noto;  Hoki;  Totomi; 
Idzumo). 

1817.  Pelamis  schneideri  Rafinesque,  Amer.  Month.  Mag.,  I,  p.  432  (substitute 
name  for  Hydrus  tricolor  Schneider). 

1837.  Hydrophis  pelamis  Schlegel,  Phys.  Serp.,  I,  p.  187;  II,  p.  508;  Atlas,  pi. 
xvm,  figs.  13c-15  (substitute  name);  Fauna  Jap.,  Rept.,  1837,  p.  90  (voy- 
age between  Java  and  Japan,  north  to  27°  N.  lat.). — Boettger,  Offen- 
bach. Ver.  Naturk.  17-18  Ber.,  1878,  p.  8  (Japan). 

1837.  Hydrophis  pelamis  var.   Schlegel,  Fauna  Jap.,  Rept.,  Ophid.,  pi.  vm 
'  (Borneo). 

1842.  Pelamis  ornata  Gray,  Zool.  Miscell.,  p.  60  (type-locality,  India;  type  in 
Brit.  Mus.). 

1854.  Pelamis  tricolor  var.  variegata  Dimeril  and  Bibron,  Erpei.  Gen.,  VII,  Pt.  2, 
p.  1337  (Macassar,  Celebes).— Jan,  Icon.  Ophid.,  livr.  40, 1872,  pi.  m,  fig  3. 

1854.  Pelamis  tricolor  var.  sinuata  Dumeril  and  Bibron,  Erp^t.  Gen.,  VII,  Pt.  2, 
p.  1338  (locality  unknown). 

1856.  Hydrophis  (Pelamis)  bicolor  var.  alternans  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  63  (substitute  for  var.  variegata). 

1863.  Hydrophis  tricolor  var.  maculata  Jan,  Elenco  Sist.  Ofid.,  p.  109  (Indian 
Ocean);  Icon.  Ophid.,  livr.  40,  1872,  pi.  in,  fig.  1. 


<*Froni  ir\&rv$,  flat;  otipa,  tail. 
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There  are  several  well-marked  color  varieties  which  have  received 
varietal  names.  Their  exact  status  has  not  been  made  clear,  but 
while  it  is  true  that  they  do  not  seem  to  represent  local  races,  there  is 
nevertheless  a  certain  regularity  in  their  distribution.  Thus  the  ordi- 
nary black-backed  form  seems  to  be  almost  exclusive  in  the  Pacific 
Ocean;  spotted  individuals,  such  as  the  one  figured  in  Fauna  Japonica, 
plate  vm  (from  the  west  coast  of  Borneo)  appear  to  occur  mostly  in  the 
Indian  Ocean.  All  the  specimens  from  eastern  China,  Formosa,  Riu 
Kiu,  and  Japan,  so  far  as  the  records  show,  are  of  the  black-backed 
form. 

Description  (figs.  355-357).— Adult  female;  U.S.N.M.  No.  17518; 
harbor  of  Nagasaki,  Kiusiu;  December  15,  1883;  P.  L.  Jouy,  col- 
lector. Head  very  depressed ;  snout  elongate,  the  distance  from  eye  to 
tip  of  snout  equaling  the  width  of  head  at  posterior  end  of  supra- 


357 


Figs.  356-357.— IIydrus  platurup.     1J  x  nat. 

UNDERSIDE   OF  HEAD. 


SIZE.      355,    TOP  OF    HEAD;  356,   SIDE    OF   HEAD;    357, 

No.  8,  Sri.  Coll.  Tokyo. 


oculars;  rostral  nearly  as  high  as  broad,  well  visible  from  above;  nasals 
not  much  longer  than  prefrontals,  the  suture  between  the  former  about 
twice  as  long  as  between  the  latter;  frontal  much  longer  than  its  dis- 
tance from  tip  of  snout  and  nearly  as  long  as  parietals,  much  wider 
than  supraoculars;  parietals  long,  with  irregular  outlines,  a  small  inter- 
calated shield  in  the  suture  between  them;  no  loreal;  a  long  preoeular, 
pointed  anteriorly;  two  suboculars;  two  post  oculars;  three  anterior 
temporals;  ten  supralabials,  second  largest,  in  contact  with  pre- 
frontals, fourth  to  tenth  small  and  low,  none  entering  eye;  no  differ- 
entiated chin-shields;  61  scale  rows  around  middle  of  body,  the  scales 
hexagonal,  juxtaposed,  smooth;  no  differentiated  ventrals  or  sub- 
caudals;  two  slightly  enlarged  scales,  one  at  each  side  in  front  of  vent ; 
terminal  scale  on  tail  somewhat  enlarged.  Color  (in  alcohol)  on  back 
dark  seal-brown,   sides  and  underparts  abruptly  clay-colored,   the 
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boundary  between  the  two  colors  being  a  straight  line  until  a  short  dis~ 
tance  in  front  of  the  vent  where  it  becomes  wavy;  top  of  head  like 
back,  supralabials  like  underside,  lower  labials  washed  with  brown; 
tail  straw-yellow,  with  a  series  of  about  six  dark  brown  roundish 
blotches  along  the  upper  and  the  lower  edge  and  a  median  series  of 
smaller  ones  on  the  sides. 

Dimensions. 

mm. 

Total  length. 609 

Snout  to  vent 528 

Vent  to  tip  of  tail  81 

Width  of  head  across  center  of  eyes 14 

Length  of  shielded  portion  of  head 31 

Greatest  height  of  body 38 

Greatest  height  of  tail.. 20 

The  males  have  a  somewhat  slenderer  body,  fewer  scale  rows,  and 
the  scales  have  a  central  tubercle. 

Variation. — This  species  is  exceedingly  variable;  especially  the 
shields  of  the  sides  of  the  head  are  subject  to  so  numerous  modifica- 
tions that  it  is  hardly  profitable  to  enumerate  them  in  view  of  the 
striking  appearance  of  this  snake,  which  makes  the  identification  of  the 
species  one  of  the  easiest.  It  may  be  mentioned,  however,  that  the 
supralabials  may  vary  between  7  and  1 1 ;  one  or  more  loreals  may  be 
present;  suboculars  may  be  present  or  not;  two  anterior  chin-shields 
may  be  sometimes  recognized  in  a  pair  of  enlarged  scales  never  in  con- 
tact, however.  In  our  specimens  the  number  of  scale  rows  varies 
between  49  and  61,  the  higher  figures  belonging  to  the  females,  while 
Boulenger  gives  45  to  47  as  the  normal  number. 

The  coloration  is  also  very  variable,  and  mention  has  already  been 
made  of  the  spotted  form  from  the  Indian  Ocean  (p.  440) .  In  the  black- 
backed  form  which  is  the  only  one  found  in  the  eastern  waters,  the  tail 
is  most  subject  to  variation,  inasmuch  as  the  spots  on  the  upper  and 
lower  edges  may  join  so  as  to  form  blackish  cross-bands,  or  they  may 
disappear  on  the  lower  edge  entirely.  In  many  specimens  there  may 
be  seen  on  the  sides  between  the  blackish  color  of  the  back  and  the 
more  or  less  dirty  clay-color  of  the  belly  a  broad  yellow  band. 

Habitat. — Probably  the  most  widely  distributed  species  of  snake, 
occurring  as  .it  does  on  all  the  coasts  and  islands  of  the  Indian  and 
Pacific  oceans  within  the  Tropics  and  even  extending  its  range  in 
many  places  considerably  beyond  the  tropical  waters,  thus  in  the 
southern  hemisphere  to  the  Cape  of  Good  Hope  and  to  New  Zealand. 
In  the  northern  hemisphere  it  has  been  found  on  the  eastern  coasts 
of  Asia  as  far  north  as  Yezo  and  the  Russian  Coast  Province 

Beyond  the  tropics,  however,  these  snakes  are  only  carried  occa- 
sionally by  the  warm  currents.  Thus  while  they  are  yet  of  regular 
occurrence  around  Formosa,  they  become  gradually  scarcer  in  the 
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Riu  Kius,  although  stray  individuals  are  picked  up  rather  frequently 
on  the  coasts  of  Japan  proper.  A  Formosan  specimen  is  in  British 
Museum  collected  by  Swinhoe,  and  Mr.  Tada  also  obtained  it  in  that 
island  and  recorded  it  from  the  Pescadores  Islands ;  British  Museum 
furthermore  has  a  specimen  collected  by  Mr.  Ferris  in  Amami-o- 
shima,  Riu  Kiu,  and  Doctor  Wall  saw  two  or  three  more  specimens  in 
Mr.  Owston's  collection  from  the  shores  of  the  Riu  Kius.  Authentic 
records  for  Japan  proper  show  specimens  obtained  on  the  eastern 
and  the  western  shores.  Thus  Jouy  collected  one  in  the  harbor  of 
Nagasaki  on  December  15,  1883;  Okada  mentions  it  as  having  been 
found  in  the  provinces  of  Idzumo,  Hold,  and  Noto,  and  Hilgendorf 
records  a  specimen  from  the  province  of  Kaga,  all  in  Hondo,  in  the 
Sea  of  Japan;  the  latter  author  also  mentions  having  seen  a  speci- 
men from  "Setanai  (Pro v.  Kunasiri)"0  in  the  exhibition  of  the 
government  of  Hokkaido.  Doederlein  mentions  another  specimen 
from  Yezo,  probably  also  from  the  west  coast. 

From  the  east  coast  we  have  in  the  U.  S.  National  Museum  two 
specimens  from  the  Bay  of  Sagami,  one  from  the  Bay  of  Suruga,  and 
one  from  Inatori,  province  of  Idzu,  opposite  O-shima;  Doctor  Wall 
mentions  another  specimen  from  Sagami  Bay,  and  Okada  records 
the  species  from  Omaya  Saki,  province  of  Totomi. 

On  the  mainland  side  of  the  sea  of  Japan,  Dr.  B.  Dybowski  collected 
a  specimen  in  Possiet  Bay,  near  the  Korean  boundary,  the  specimen , 
according  to  Strauch,  being  in  the  museum  in  Warsaw. 

List  of  specimens  of  Ilydrus  platurus. 


Museum. 


U.S.N.M 

Do 

Do 

Do 

Do 

Sci.  Coll.  Tokyo.. 


No. 

17518 
33932 
33964 
33965 


Sex. 


I 


8 


Locality. 


Female  o.    Nagasaki,  Kiusiu  . 

Male Inatori,  Idzu,  Hondo. 

— do Sagami  Bay,  Hondo. . 

Female  . .  I do 

Male 

...do.«>.. 


Suruga  Bay,  Hondo . 
Kilung,  Formosa 


When  col- 
lected. 


Dec.  15,1883 
Dec.  22,1903 
Apr.  —,1902 

do 

Jan.  12,1904 
Nov.  —,1897 


By  whom  col- 
lected or  from 
whom  received. 


1*.  L.  Jouy. . . 

A.  OwBton... 

do 

do 

do 

T.  Tada 


Scale 
rows. 


6t 
49 
52 
57 
53 
50 


a  Description  p.  440. 


b  Figs.  355-357. 


Family  COBRID^. 


As  will  be  seen  from  the  explanation  under  the  generic  name  of 
the  only  species  of  this  family  treated  of  in  this  work,  the  term  Vipera, 
from  which  the  family  name  Yiperidse.  is  derived,  must  be  superseded 
by  Coluber.     The  confusion  necessarily  resulting  from  this  transfer  of 

°  Kunashiri  is  an  island  off  the  northeast  extremity  of  Yezo,  but  I  have  been  unable* 
to  find  on  my  maps  any  locality  of  that  name  on  Yezo  itself.     There  is,  however,  a 
Setanai  in  the  province  of  Shiribeshi,  on  the  west  coast  of  Yezo  (about  42°  3(K  N.  lat.j 
which  is  possibly  the  place  meant. 
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the  latter  name  would  be  still  more  far-reaching  were  we  compelled 
to  derive  the  new  family  name  from  it.  °  Under  these  circumstances 
it  seems  preferable  to  give  a  new  family  name  derived  from  the 
generic  term  of  the  African  vipers  nearest  related  to  the  genus  Coluber. 
This  genus  is  Laurenti-s  Cobra,  which  is  equivalent  to  Bitis  given 
much  later.  To  have  adopted  the  family  name  Causidx  and  giving 
it  a  much  wider  significance  than  intended  by  its  originator  would 
also  lead  to  confusion. 

The  chief  characteristic  of  this  group  is  the  shortness  of  the  maxil- 
laries  on  which  the  large  poison  fangs  are  placed  immovably.  The 
maxillary  bone  is  so  connected  with  the  other  bones  of  the  skull  as  to 
be  readily  movable  in  a  vertical  direction  so  that  the  fangs  can  be 
raised  or  folded  back  at  will.  This  apparatus  is  essentially  the  same 
as  that  of  the  Crotalids  and  will  be  described  more  in  detail  under  the 
latter,  the  chief  difference  being  that  in  the  vipers  the  maxillary  is  not 
scooped  out,  while  in  the  Crotalids  it  has  a  deep  hollow  for  the  loreal 
pit. 

The  vipers  are  confined  to  the  Old  World  and  are  found  mostly  in 
Africa.  A  number  of  forms  also  inhabit  the  palearctic  region,  one 
species  thus  coming  within  our  province,  while  only  a  single  viper 
inhabits  the  Indian  region  proper,  and  none  the  Malay  archipelago 
or  Australia. 

Genus  COLUBER  *>  Linnaeus. 

1758.   Coluber  Link^us,  Syst.  Nat.,  10  ed.,  I,  p.  216  (type,  C.  berus). 

1768.  Vipera  Laurenti,  Syn.  Rept.,  p.  99  (type,  V.  illyrica). 

1820.  Pelias  Merrem,  Syst.  Amph.,  p.  148  (type,  Coluber  berus). 

1820.  Berus  Goldfusz,  Handb.  Zool.,  II,  p.  144  (type,  Vipera  berus;  not  of  Oken, 

1816). 
1822.   Chtrsea  Fleming,  Philos.  Zool.,  II,  p.  295  (type,C.  vulgaris^  Coluber  berus). 

The  name  Coluber  was  instituted  by  Linnaeus  in  1758  for  the  great 
majority  of  snakes  and  the  "genus"  so  designated  embraced  poison- 
ous as  well  as  nonpoisonous  snakes.  The  term  since  then  has  been 
applied  to  widely  different  groups  of  serpents,  and  there  is  hardly  a 
name  in  ophiology  which  has  been  more  in  dispute,  or  attributed  to 
more  kinds  of  snakes  than  that  of  Coluber.  It  has  been  restricted 
so  as  to  fall  entirely  within  the  Pythonidie,  the  Viyeridx,  or  the  agly- 
phodont  Natricoids.  All  sorts  of  schemes  for  ascertaining  the  type 
to  which  the  name  might  be  fastened  have  been  tried,c  but  without 
satisfactory  results,  and  even  the  same  author  has  at  various  times 
applied  it  to  widely  different  genera. 

"According  to  the  International  Code,  art.  5,  "the  name  of  a  family  or  subfamily  is 
to  be  changed  when  the  name  of  its  type  genus  is  changed." 
b  General  Latin  term  for  snake. 
f  See,  fur  instance,  ('ope,  Proe.  U.  S.  Nat.  Mus.,  XI,  p.  389. 
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In  order  to  settle  the  question  according  to  the  International  Code 
of  Zoological  Nomenclature  we  must  turn  to  its  article  30,  which 
reads  as  follows: 

If  the  original  type  of  a  genus  was  not  indicated,  the  author  who  first  subdivides  the 
genus  may  apply  the  name  of  the  original  genus  to  such  restricted  genus  or  subgenus  as 
may  be  judged  advisable,  and  such  assignment  is  not  subject  to  subsequent  change. 
In  no  case,  however,  can  the  name  of  the  original  genus  be  transferred  to  a  group  con- 
taining none  of  the  species  originally  included  in  the  genus;  nor  can  a  species  be 
selected  as  type  which  was  not  originally  included  in  the  genus,  or  which  the  author  of 
the  generic  name  doubtfully  referred  to  it. 

Linnseus,  of  course,  did  not  indicate  a  type,  and  "the  author  who 
first  subdivides  the  genus  may  apply  the  name  of  the  original  genus  to 
such  restricted  genus  or  subgenus  as  may  be  judged  advisable,  and 
such  assignment  is  not  subject  to  subsequent  change."  The  first  one 
to  do  this  is  unquestionably  Lauren ti,  in  1768.  He  dismembered  the 
enormous  genus  Coluber  of  Linnseus  and  left  comparatively  few  species 
in  it.  Five  of  these  are  additional  to  those  included  by  Linnaeus  in 
his  original  Coluber  of  1758,  and  are  consequently  ineligible  as  types, 
because  a  species  can  not  "be  selected  as  type  which  was  not  origi- 
nally included  in  the  genus."  The  type  must  of  necessity,  therefore, 
be  selected  from  among  the  remaining  Linnaean  species,  viz,  Coluber 
stolatu8f  buccatus,  sibortj  chersea,  and  berus,  the  two  last-mentioned 
being  in  reality  only  one  species.  It  now  so  happens  that  only  one  of 
these  has  been  designated  by  a  subsequent  writer  as  type  of  the 
genus  Coluber,  viz,  C.  berus,  which  was  so  designated  by  Prof.  Robert 
Collett,in  1878, a  and  in  the  words  of  article  30" such  assignment  is  not 
subject  to  subsequent  change."  b  The  result  is  fully  consonant  with 
the  "recommendation"  accompanying  article  30,  more  particularly 
that  part  of  paragraph  C,  which  provides  that  "if  the  genus  contains 
both  exotic  and  nonexotic  species,  from  the  standpoint  of  the  original 
author,  the  type  is  to  be  selected  from  the  nonexotic  species,"  inas- 
much as  C.  berus  is  the  only  nonexotic  species  among  the  eligible  spe- 
cies. That  this  result  also  agrees  with  Laurenti's  "intention"  has 
been  well  shown  by  Cope, c  who  expressly  remarks  that  "the  poison- 
ous species  are,  then,  the  types  of  the  Coluber  of  Laurenti." 

In  a  large  collection  of  Russian  and  Siberian  reptiles  received  by 
the  United  States  National  Museum  in  1885  from  Dr.  Alexander 
Strauch  there  are  three  specimens  named  Vipera  berus  which  in  the 
invoice  are  marked  thus:  No.  32,  Dui  auf  Sachalin;  No.  84,  Smei- 
nogorsk  (Altai);  No.  88?,  Dui  auf  Sachalin. 

a  Christiania  Vidensk.  Selsk.  Forhandl.,  1878,  no.  3,  p.  6.    ' 

&  It  might  even  be  maintained  that  the  same  selection  was  made  as  early  as  1820  by 
Merrem  (Syst.  Amphib.,  p.  148).  He  subdivided  also  the  genus  Coluber,  but  unfor- 
tunately he  did  not  retain  the  name  for  any  of  the  subdivisions.  But  in  instituting  the 
genus  Pelias  for  Coluber  berus  he  expressly  mentions  Laurenti 'a  Coluber  as  the  equivalent . 

*  Proc.  II.  S.  Nat.  Mus.,  XI,  p.  389.  ' 
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The  original  parchment  tags  with  the  numbers  are  still  attached 
to  the  specimens  which  represent  two  species  as  follows:  No.  32 
(U.S.N.M.  No.  14325)  Coluber  berus;  No.  84  (14324),  Coluber  berus; 
and  No.  88  (14318),  Coluber  renardi.  It  should  be  noted  that  the 
question  mark  following  88  in  the  invoice  is  not  found  on  the  parch- 
ment tag;  also  that  there  is  another  No.  88,  viz,  a  Natrix  hydros, 
from  Mangyshlak,  Transcaspia  .(U.S.N.M.,  No.  14327).  This  ques- 
tion mark  in  the  invoice  throws  some  doubt  upon  the  accuracy  of  the 
whole  entry  rendering  the  locality  Dui  on  the  island  of  Sakhalin  for 
Coluber  renardi  very  dubious  in  the  face  of  the  fact  that  this  species 
hitherto  has  not  been  recorded  from  any  locality  east  of  the  Altai 
Mountains.  On  the  other  hand,  it  must  not  be  forgotten  that  Col- 
uber berus  and  C  renardi  occur  in  the  same  localities  in  western 
Siberia,  and  that  Strauch  himself  did  not  distinguish  between  the 
two  species.  Nevertheless,  C.  renardi  can  not  be  admitted  to  the 
fauna  of  Sakhalin  upon  the  strength  of  our  specimen  alone,  the 
locality  of  which  must  be  regarded  as  erroneous  until  corroborated 
by  additional  material. 

Coluber  renardia  is  quite  distinct  from  C.  berus.  Our  specimen 
(female)  has  21  scale  rows,  145  ventrals,  and  25  subcaudals  and  shows 
all  the  characteristic  features  of  the  species,  such  as:  Snout  pointed, 
hollow  with  swollen  canthal  edge;  one  apical  scale  only  in  contact 
with  the  rostral;  upper  preocular  long,  anteriorly  touching  nasal; 
nostril  small,  located  in  the  lower  half  of  the  nasal.  The  scutellation 
of  the  top  of  the  head  is  almost  identical  with  Boulenger's  figure  c 
on  Plate  LXIV.* 

COLUBER  BERUS c  Linnaeus. 

1758.  Coluber  berus  Linnaeus,  Syst.  Nat.,  10  ed.,  I,  p.  217  (type-locality,  Europe); 
12  ed.,  I,  1766,  p.  377.— Laurenti,  Syn.  Rept.,  1768,  p.  97.—  Vipera  berus 
Daudin,  Hist.  Nat.  Rept.,  VI,  1803,  p.  89.— Middendorff,  Sibir.  Reise, 
II,  ii,  Pt.  1,  1853,  p.  247  (Udskoi  Ostrog;  sources  of  the  Riv.  Tugur).— 
Strauch,  Mem.  Acad.  Sci.*  St.  Petersb.  (7),  XXI,  no.  4,  1873,  pp.  206, 
279  (Ussuri;  Hadshi  Bay;  Udskoi  Ostrog;  Uisut  Island;  Sakhalin;  Niko- 
layevsk;  Poesiet  Bay). — Jan,  Icon.  Ophid.,  livr.  45,  1874,  pi.  n.— Nik- 
olski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  LX,  Prilozhen.  no.  5,  1889, 
p.  290  (Sakhalin);  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  no.  1, 
1905,  p.  303  (Russia  to  Sakhalin).— Boulenger,  Ann.  Mag.  Nat.  Hist.  (6), 


a  1861.  Pelias  renardi  Christoph,  Bull.  Soc.  Nat.  Moscow,  XXXIV,  Pt.  2,  p.  599 
(type-locality,  Sarepta,  SE.  Russia).—  Vipera  renardi  Boulenger,  Proc. 
Zool.  Soc.  London,  1893,  pp.  598,  757,  pi.  lxiv  (Southeastern  Russia  to 
eastern  Turkestan);  Cat.  Sn.  Brit.   Mus.,  Ill,  1896,  p.  475  (southern 
Russia  and  central  Asia). 
Named  for  councilor  of  State,  Doctor  Renard,  then  editor  of  the  Bulletin  of  the 
Imperial  Society  of  Naturalists  of  Moscow. 
&Proc.  Zool.  Soc.  London,  1893. 

<•  Berus  as  the  name  of  a  water  snake,  probably  Natrix  natrix,  is  said  to  be  used  first 
by  such  medieval  writers  as  Albertus  Magnus,  Vincent  de  Beauvais,  etc. 
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V,  Feb.  1890,  p.  139  (Poesiet  Bay  to  Sakhalin);  Cat.  Sn.  Brit.  Mus.,  Ill, 
1896,  p.  476  (Sakhalin). — Pelias  bcrus  Dobrotvorski,  Izvest.  Sibir.  Otd. 
Geogr.  Obstchest.,  I,  1870  (p.  23)  (Sakhalin).— Doederlein,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  III,  heft  22,  Dec.  1880,  p.  89  (Sakhalin). 
1822.  Chersea  vulgaris  Fleming,  Philos.  Zool..  II,  p.  295. — Bents  vulgaris  Swain- 
son,  Classif.  Fish.  Amph.  Rept.,  II,  (Lardner's  Cab.  Encycl.),  p.  362. 

The  numerous  synonyms  based  upon  European  color  varieties  are 
here  omitted. 

No  distinctions  have  been  pointed  out  between  east  Asiatic  and 
European  specimens,  and  no  tangible  ones  seem  to  exist.  It  is  per- 
haps worth  noticing  that  the  number  of  ventrals  of  all  the  eastern 
specimens  recorded  is  rather  high,  viz,  between  143  and  158,  averag- 
ing about  150,  while  in  a  large  number  of  western  specimens  (167) 
the  average  is  about  145.     This  tendency  toward  a  lower  number 

360 
358 


Figs.  358-360.— Coluber  berus.    li  x  nat.  size.    358,  top  of  head;  359,  side  of  head;  3ti0,  under- 
side of  head.    No.  14325,  U.S.N.M. 

of  ventrals  in  the  west  is  shown  by  a  still  lower  average  of  143  ven- 
trals in  54  British  specimens  or  even  137.5  in  11  specimens  from  the 
Pyrenean  peninsula. 

Description. — Adult  female;  U.S.N.M.  No.  14325;  Dui,  island  of 
Sakhalin  (figs.  358-360).  Rostral  slightly  higher  than  wide,  well 
visible  from  above;  snout  above  covered  by  about  16  scales,  the 
fragments  of  internasals  and  prefrontals,  of  which  two  join  the  rostral 
and  two  larger  ones  cover  the  c^nthus  rostralis  between  naso-rostral 
and  supraocular;  frontal  as  long  as  its  distance  from  tip  of  snout, 
wider  than  supraoculars,  from  which  it  is  separated  by  a  series  of 
scales;  parietals  irregularly  broken  up,  the  two  large  shields  adjoining 
the  frontal  somewhat  smaller  than  the  latter;  nostril  large,  in  the 
middle  of  the  posterior  nasal,  the  anterior  nasal,  or  prenasal,  not 
entering  nostril  and  therefore  also  known  as  naso-rostral;  three 
loreals  Dehind  posterior  nasal,  one  above,  two  below;  eye  on  sides 
and  below  surrounded  by  nine  scales,  ten  on  right  side;  temporals 
numerous  scales,  more  or  less  irregular,  those  of  the  anterior  row  not 
larger  than  the  postoculars;  nine  supralabials,  fourth  and  fifth  largest, 
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situated  under  the  eye  and  separated  by  a  single  row  of  scales;  four 
lower  labials  in  contact  with  anterior  chin-shields  which  are  much 
larger  than  the  posterior;  21  rows  of  scales,  all  except  outer  row 
keeled  and  with  two  apical  pits;  146  ventrals;  anal  entire;  sub- 
caudals  hi  pairs,  22 -f  (tail  defective).  Color  (in  alcohol)  above 
tawny-olive  with  a  brownish  black,  very  distinct  zigzag  band  along 
the  middle  of  back  and  tail,  and  a  series  of  obscure,  alternating, 
lateral  spots;  top  of  head  brownish  black  continuous  with  a  similarly 
colored  chevron  mark  opening  backward  on  occiput;  a  brownish 
black  band  from  nostril  through  eye  over  lower  temporals  to  the  side 
of  neck  passing  over  the  last  supralabial  at  angle  of  mouth;  canthus 
rostralis  and  supralabials  yellowish,  the  latter  mostly  with  a  black  line 
along  the  posterior  suture;  chin  and  throat  yellowish,  mottled  with 
dark  slate  color;  whole  underside  uniform  slate  black,  each  ventral 
narrowly  edged  with  pale  olive. 

Dimensions. 

mm. 

Total  length  (tail  defective) 568 

Snout  to  vent 520 

The  proportion  of  tail  to  total  length  in  the  female  averages  as  1  to 
9.33. 

In  the  male  the  tail  is  considerably  longer,  with  more  numerous 
subcaudals,  the  proportion  to  total  length  averaging  as  1  to  7.33. 

The  viper  very  rarely  exceeds  700  mm.  in  total  length. 

Variation. — The  specimen  described  above  represents  the  average 
of  this  species,  but  both  scutellation  and  coloration  are  very  variable. 
The  degree  of  breaking  up  of  the  normal  shields  of  the  head  is  thus 
very  different  in  different  individuals,  so  that  two  specimens  exactly 
alike  can  rarely  be  found;  thus  the  frontal  may  be  in  contact  with 
the  supraoculars,  or  on  the  other  hand  it  may  be  separated  from  the 
parietals  by  a  series  of  scales;  number  of  scales  around  the  eye  varies 
between  6  and  13,  of  supralabials  between  6  and  10.  The  variation 
in  number  of  ventrals  and  its  correlation  with  the  geographical  dis- 
tribution has  been  alluded  to  above  (p.  446). 

The  coloration  is  also  exceedingly  variable,  at  least  in  European 
specimens,  the  ground  color  varying  through  all  the  shades  of  brown 
and  olive  from  silvery  gray  to  black,  and  the  pattern  showing  endless 
modifications  of  the  one  described  above  which  may  be  said  to  be 
typical. 

Habitat. — The  common  viper  extends  from  western  Europe  to  the 
Japanese  and  Okhotsk  seas  in  the  East. 

Numerous  specimens  were  collected  in  the  island  of  Sakhalin  by 
Prof.  F.  Schmidt,  in  1863.  Nikolski  says  that  this  snake  is  very  com- 
mon on  the  island,  that  Dobrotvorski  noted  it  in  the  southern  part  and 
thatPoljakof  collected  a  specimen  in  the  neighborhood  of  Korsakovski. 


Digitized  by 


Google 


448 


BULLETIN   58,    UNITED   STATES   NATIONAL   MUSEUM. 


Maack  obtained  it  in  Ussuri,  and  von  Schrenck  in  various  parts  of 
Amurland.  Dybowski  sent  to  the  museum  in  Warsaw,  Poland,  a 
specimen  taken  at  Possiet  Bay  near  the  boundary  between  Korea 
and  the  Russian  Coast  Province,  according  to  Strauch,  who  also  men- 
tions its  occurrence  at  Udskoi  Ostrog. 

The  United  States  National  Museum  has  one  specimen  from 
Sakhalin  obtained  from  the  St.  Petersburg  Academy.  The  museum 
in  Hamburg  has  three  specimens  collected  by  Dieckmann  at  Nikola- 
yevsk  (No.  2162). 

List  of  specimens  of  Coluber  berus. 


Mu9eum. 

No. 
14325 

1031 

1032 
1028 
1029 
1030 
1035 

Sex. 

Female  a 

....doA. 
....doA. 

Locality. 



Dui,  Sakhalin  Island 

Sakhalin  Island 

do 

When 
col- 
lected. 

By  whom  col- 
lected or  from 
whom  received. 

> 

z 
3 

* 

1 

-< 
1 

1 

1 

i 

s 

3 
OQ 

33 
32 
32 

39 
33 
30 
32 
38 

13 

!'■§ 

U.S.N.M... 

Brit.Mus.. 
Do 

St.  Petersburg 
Academy. 

do 

do 

21 

21 
21 
21 

21 
21 
21 
21 
21 

146 

158 
143 
152 

149 
153 
158 
151 
146 

9-10       9 

St.  Peters- 

Dui, Sakhalin 

F.Schmidt.... 
do 

burg. 
Do 

do 

Do 

Ussuri 

Maack 

Do 

Bay  Hadshi,  Amurl. 
Uisut  Island,  Liman 
Nikolayevsk 

L.  v.  Schrenck. 
do 

Do 

Do 

do 

o  Description  p.  446;  figs.  358^360. 


b  Boulenger,  Cat.,  Ill,  p.  481. 


«  Strauch,  p.  279. 


Family  CROTALIDiE. 

The  "pit  vipers"  receive  their  name  from  the  deep  pit  or  hole  on 
the  side  of  the  face  between  the  nostril  and  the  eye,  as  shown  in 
fig.  363.  This  cavity  sinks  deep  into  the  maxillary  bone  and  repre- 
sents a  "blind  "  sac  lined  with  epidermis  and  not  connected  with  any 
of  the  other  cavities  or  organs  in  the  head  by  any  inside  opening  or 
canal. 

The  maxillary  bpne,  into  the  lower  end  of  which  the  large  hollow 
fang  is  immovably  fastened  like  the  knife  in  a  handle,  is  extremely 
shortened  and  higher  than  long  so  as  to  appear  to  be  in  a  vertical 
position  (fig.  361).  On  the  outer  face  of  this  bone  there  is  the  deep 
cavity  forming  the  bony  walls  of  the  pit  already  referred  to,  which 
separates  two  articular  surfaces.  The  upper  one  at  the  top  of  the 
maxillary  forms  with  the  corresponding  concave  face  of  the  lachrymal 
(prefrontal)  bone,  which  projects  from  and  articulates  with  the  frontal 
bone,  a  hinge-like  joint  allowing  considerable  freedom  of  motion. 
The  lower  articular  surface  receives  the  flattened  anterior  end  of  the 
external  pterygoid  bone  (ectopterygoid  or  transpalatine).     It  will  be 
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seen  from  the  accompanying  cut  (fig.  361)  that  if  the  latter  bone 
\a)  be  moved  forward  or  backward,  the  maxillary  (d)  hinges  on  the 
lachrymal  (prefrontal)  (e)  and  that  if  the  ectopterygoid  be  pushed 
forward  the  fang  is  erected. 

For  a  more  detailed  description  of  the  poison  apparatus,  the  poison, 
etc.,  see  my  Poisonous  Snakes  of  ^ 

North  America.*"  &  f 

The  Crotalid  snakes  are  found 
in  both  hemispheres.     They  are    ^^^^ 
entirely  absent, however,in  Africa       ^§§^ 
and  the  southwestern  corner  of  ^% 

Asia,  as  well  as  in  Australia. 
They  are  practically  unknown  in 
Europe  also,  except  that  one  spe- 
cies enters  the  extreme  south- 
eastern corner. 

rp,.  .  .  L  Fig.  361.— Poison    apparatus    of    a    Crotalid 

1  ne   general    impression   that      snake,  right  side,  a,  external  pterygoid 
the  Crotalidse  are  overwhelmingly      BONK  ("^pterygoid  or  transpalatine);  b 

&  f        internal  pterygoid  bone  (entopterygoid); 

American  in  their  distribution  is  c,  palatal  bone;  d,  maxillary  bone;  e,  lachry- 
entirelyerroneous,asnearly40per  *AL  B0NE  <™*«™>-  <A™*  Mitchell.) 
cent  of  the  known  species  occur  in  Asia,  and  I  am  strongly  of  the 
opinion  that  the  family  originated  in  the  Old  World  and  spread  to 
America  afterward.  The  rattlesnakes  which  are  peculiar  to  the 
latter  continent  are  the  latest  specialization  of  the  type. 

KEY  TO  JAPANESE   GENERA    OP   CROTALIDSE. 

a1  Top  of  head  with  large  symmetrical  shields Aghistrodon,  p.  449. 

q-  Top  of  head  covered  with  scales Trimcresurus,  p.  465. 

Genus   AGKISTRODON&   Beauvois. 

1799.  Agkistrodon  Beauvois,  Trans.  Amer.  Philos.  Soc.,  IV,  p.  381  (type,  A. 
mokasen). 

1802.  Scytale  Latreille,  Hist.  Nat.  Rept.,  Ill,  p.  158  (same  type). 

1803.  CenchrU  Daudin,  Bull.  Soc.  Philom.  (Paris),  III,  No.  72,  March  1803,  p.  188 

(same  type). 
1819.  Scytalus  Rafinesque,  Am.  Journ.  Sci.,  I,  p.  84  (emendation). 
1826.   Tisiphone  Fitzinger,  Neue  Class.  Rept.,  pp.  34,  63  (type,  T.  cuprea). 
1826.   Trigonocephalus  Boie,  Isis,  1826,  p.  214  (not  of  Oppel,  1811). 
1836.  Acontias  Troost,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  Ill,  p.  190  (type,  A.  leuco- 

stoma;  not  of  Cuvier,  1829). 
1836.   Toxicophis  Troost,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  Ill,  p.  190  (same  type). 
1849.  Halys  Gray,  Cat.  Snakes  Brit.  Mus.,  p.  14  (type,  Trigonocephalies  halys  Boie; 

not  of  Fabricius,  1803). 
1854.  Ancistrodon  Baird,  Serp.  N.  Y.,  p.  13  (emendation)  (not  of  Roemer,  1849). 

Among  the  species  of  the  genus  Agkistrodon  which  extends  from  the 
northern  borders  of  the  Caspian  Sea  throughout  most  of  the  Asiatic 

°  Rept.  U.  S.  Nat.  Mus.  for  1893,  pp.  365-380  and  457-480. 

ftFrom  ayKi6rpovt  hook;  66obvy  tooth.     The  correct  transliteration  would  be 
Ancistrodon. 

26485— No.  58-07 29 
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mainland  and  in  North  and  Central  America  there  is  a  small  compact 
group  consisting  of  the  species  A.  halys  f  blomhoffii  and  himalayanus 
occupying  the  vast  territory  from  the  Caspian  Sea  in  the  west  to  the 
Pacific  Ocean  in  the  east,  and  from  Lake  Baikal  in  the  north  to  the 
Himalayas  in  the  south.  They  are  closely  interrelated,  in  fact  so  nearly 
allied  that  their  descent  from  a  common  ancestor  can  not  have  taken 
place  at  a  very  distant  period.  Of  these,  A.  bhmhoffii,  which  is  the 
only  species  occurring  within  our  limits,  shows  certain  differentia- 
tions according  to  locality,  making  it  advisable  to  discriminate 
between  several  forms. 

The  Aghistrodon  intermedins  which  Strauch  described  in  1868  and 
characterized  as  an  A.  blomhoffii  with  23  scale  rows,  Boulenger,  on  the 
other  hand,  diagnoses  as  an  A.  halys  without  the  snout  turned  up. 
Practically  both  seem  to  be  right,  for  as  far  as  I  can  see  A.  interme- 
diuSj  as  accepted  by  them,  is  not  a  well-defined  form  (much  less  a 
species  as  this  term  is  used  conventionally),  but  an  aggregation  of  more 
or  less  intermediate  specimens.  In  the  sense  in  which  they  have 
been  adopted  hitherto  neither  have  a  definable  range.  According  to 
Strauch  not  only  does  A.  blomhoffii  occur  in  the  same  localities  on  the 
mainland  as  A.  intermedins,  but  the  latter  occurs  also  in  Japan  pro- 
miscuously with  the  former,  as  individuals  with  23  scale  rows  occur 
both  in  southern  and  northern  Japan.  The  trouble  is  that  the  number 
of  scale  rows  is  not  constant,  the  inconstancy  apparently  varying  to 
some  extent  with  the  locality.  On  the  other  hand,  to  what  extent  the 
turning  up  of  the  end  of  the  snout  may  serve  in  all  instances  as  a  char- 
acter to  separate  A.  halys  I  can  not  say  for  lack  of  material,  and  for 
that  reason  I  shall  at  present  treat  the  latter  as  a  good  species. 

For  the  study  of  A.  intermedins  and  A.  blomhoffii  I  have  collected 
about  100  more  or  less  complete  scale  formulas  of  individual  speci- 
mens, all  of  which  wall  be  found  in  the  appended  tables. 

Table  la  is  a  record  of  27  specimens  of  undoubted  Japanese  origin.0 
They  show  A.  blomhoffii  in  its  purity  with  a  normal  scale  formula  of 
21  scale  rows;  132-146  ventrals  (average  141.3);  44-56  pairs  of  suh- 
caudals  (average  49.2);  and  7  supralabials.  Two  of  the  specimens 
in  the  United  States  National  Museum,  viz,  Nos.  31866  and  34040. 
have  23  scale  rows,  and  Strauch  mentions  that  in  the  Leiden  Museum 
he  found  some  specimens  from  Japan  also  with  23  scale  rows,  while 
Ililgendorf  records  one  of  his  Tokyo  specimens  as  having  23  rows. 
On  the  other  hand,  the  number  of  supralabials  (7)  seems  to  be  abso- 
lutely constant  in  Japan. 

Table  II  contains  formulas  of  20  specimens  from  Korea,  south- 
eastern China,  and  Formosa,  viz,  21-23  scale  rows;  138-151  ventrals 

a  For  reasons  given  farther  on  (p.  452),  I  have  not  included  in  this  table  certain 
specimens  in  the  St.  Petersburg  Academy  Museum,  recorded  by  Strauch  as  being 
from  Japan. 


Digitized  by 


Google 


HEKPETOLOGY   OF   JAPAN.  451 

(average  143.8);  29-46  subcaudals  (average  35).  The  supralabials 
are  not  given  in  detail,  but  judging  from  Boulenger's  account  all  the 
specimens  examined  by  him  had  7.  One  of  my  Korean  specimens  has 
8  supralabials  on  one  side.  It  will  be  seen  that  these  formulas  agree 
tolerably  with  those  from  Japan  except  that  the  subcaudals  are  much 
fewer. 

Tables  III  and  IV  embrace  the  specimens  recorded  from  the  region 
lying  to  the  north  and  northwest  of  those  contained  in  Table  II — i.  e., 
from  the  Russian  Coast  Province  and  the  River  Amur  to  eastern  Turk- 
estan. They  represent  mostly  the  specimens  attributed  to  A.  inter- 
medins by  Strauch  and  Boulenger.  They  agree  in  having  an  inter- 
mediate number  of  subcaudals,  viz,  36-49  (average  41)  and  [32]  37-53 
(average  43.7) ,  respectively.  They  also  agree  fairly  well  in  the  number 
of  ventrals,  viz,  151-163  (average  155.8)  and  [147]  154-179  (average 
163.5),  respectively,  but  it  will  be  seen  that  these  figures  greatly  ex- 
ceed the  corresponding  ones  of  Tables  I  and  II.  There  is,  however, 
one  marked  difference  between  Tables  III  and  IV,  since  it  will  be  found 
that  among  the  specimens  collected  east  of  the  Khingan  Mountains 
in  Manchuria  (Table  III)  the  great  majority  (70.6  per  cent  in  a  total 
of  17  specimens)  have  21  scale  rows,  while  of  those  from  the  Khingan 
Mountains  and  the  country  to  the  west,  viz,  Mongolia,  Transbaikalia, 
and  eastern  Turkestan,  the  greater  number  (76  per  cent,  in  a  total  of 
29  specimens)  have  23  rows  or  more. 

Before  proceeding  farther  a  few  words  may  be  said  regarding 
Table  lb.  The  two  specimens  from  Yaeyama  in  the  United  States 
National  Museum  agree  structurally  and  in  their  scale  formulas 
exactly  with  the  Japanese  specimens,  but  they  differ  exceedingly 
from  the  latter  in  color.  Their  ground  color  (in  alcohol)  is  a  "  tawny 
olive,"0  uniform  on  top  of  head,  but  indistinctly  varied  and  mar- 
bled on  back  and  sides  with  blackish  and  with  indications  of  pale 
cross  bands;  a  band  slightly  darker  than  the  ground  color  through 
eye  and  temples;  lips  whitish,  as  is  also  the  whole  underside;  each 
ventral  sprinkled  with  irregular  blackish  brown  dots  and  spots  on 
the  basal  half.  It  seems  probable  that  they  represent  a  permanent 
local  color  race,  and  are  so  recognized  further  on. 

The  differences  between  the  specimens  listed  in  Tables  I-IV  may 
be  synoptically  expressed  as  follows: 

a1  Ventrals  151  or  less. 

bx  Subcaudals  43  or  more Tables  land  la  (Japan  and  Yaeyama  Islands). 

b-  Subcaudals  46  or  less Table  II  (SE.  China;  Korea;  Formosa). 

a1  Ventrals  147  or  more. 
bl  Scale  rows  (in  70.6  per  cent)  21.. Table  III  (Coast  Province;  Amurland,  west  to 

Khingan  Mountains). 
b2  Scale  rows  (in  79  per  cent)  23 Table  IV  (Khingan  Mountains  to  East  Turke- 
stan). 

aRidgway,  Nomencl.  Colors,  1886,  pi.  in,  No.  17. 
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It  will  be  seen  that  a  considerable  amount  of  intergradation  occurs. 
Thus  it  would  be  impossible  to  say  to  which  of  the  three  forms  (Tables 
II,  III,  or  IV)  a  specimen  with  151  ventrals  and  45  subcaudals  were  to 
be  referred,  unless  it  had  8  supralabials,  in  which  case  it  would 
probably  be  correct  to  refer  it  to  either  Tables  III  or  IV,  with  the 
chances  in  favor  of  Table  III,  if  it  had  21  scale  rows,  and  in  favor  of 
Table  IV  if  it  had  23  rows.  Unfortunately,  the  number  of  supralabials 
is  not  given  in  detail  in  the  recorded  scale  formulas,  or  we  might  per- 
haps have  been  able  to  make  a  more  definite  statement.  We  only 
know  in  a  general  way  that  quite  a  large  number  of  the  specimens 
included  in  Tables  III  and  IV  have  8  supralabials,  and  I  hold  it  to  be 
probable  that  there  are  more  having  8  supralabials  in  Table  IV  than 
in  Table  III. 

I  now  call  attention  to  Table  V,  containing  the  records  of  five 
specimens  in  the  Zoological  Museum  of  the  St.  Petersburg  Academy  of 
Sciences,  which  are  reported  to  be  from  Japan.  These,  with  a  number 
of  other  snakes,  were  sent  to  the  academy  in  1861  by  Mr.  Goschke- 
witsch,  who  was  Russian  consul  at  Hakodate,  Japan;  hence  Strauch 
concluded  that  they  were  from  Yezo.  Of  the  five  Agkistrodons,  he 
referred  No.  2225,  with  23  scale  rows,  to  A.  intermedins;  the  other  four, 
with  only  21  scale  rows,  to  A.  blomhojfii,  the  typical  Japanese  species. 
Upon  this  evidence  rests  the  admittance  of  A.  intermedins  into  the 
fauna  of  Japan  proper.  A  glance  a,t  Table  V  shows  at  once,  however, 
that  the  five  specimens  did  not  come  from  the  island  empire  at  all. 
They  belong  most  assuredly  to  Table  III,  within  the  limits  of  which 
not  only  the  extremes  are  easily  accommodated  but  with  the  averages  of 
which  their  own  averages  nearly  coincide  (ventrals,  respectively,  156.4 
and  155.8;  subcaudals  42  and  41).  If  we  consider,  furthermore,  that 
Mr.  Goschkewitsch  sent  two  other  species,  which  nobody  else  has  found 
in  Japan  (namely,  Elaphe  dione,  see  p.  318.  and  E.  schrenckii,  see  p. 
315),  but  which  occur  in  the  Amur  Province,  I  think  there  can  not  be 
a  shadow  of  a  doubt  that  all  the  specimens  sent  by  him  were  only 
shipped  from  Japan  but  collected  somewhere  on  the  mainland,  either 
in  the  Coast  Province  or  in  Amurland. 
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Museum. 


No. 


Sex  and 
age. 


Locality. 


Authority. 


r.S.  N.M 

Do 

Do 

no 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


15421 
15422 
15423 
15424 
15425 
15426 
17847 
23436 
31866 
31867 
34023 
34024 
34040 
34041 
34042 
34043 


Female..    Omachi.  Hondo 8tejneger. 

Young do do 

.do ' do I do 

.do do do 

.do ' do ■ do 

.do '■ do do 

Japan do 


£ 


Halfgr.  ..  Yexo do. 


Female 
Male... 
Female 
Male... 
Female 
Male... 
...do.. 


Shikoku do . 

do do. 

Yokohama do . 

I 


S«-i.  Coll.  Tokyo  . .        59 

St.  I'etersb 2231 

I>»id!en 

Do 

Brit.  Mus a 

Do b 

Do c 

Do e. 

Do / 

Do g 


..do ' do 

.  .do do 

..do ' do 

..do do 

Female  . . ' do do 

(<*)  Japan Bole 

Female  . .  j  Hachijo  ahima Stejneger . . 

Japan Straueh 

, do Sohlegel 

do do 

Male do Boulenger  . 

Female  . .    Yokohama do 

Male do do 

do Tsu-shima do 

HalXgr do do 

Young do do 


21 

21 
21 
21 
21 

I  21 
21 
21 
23 
21 
21 
21 
•23 
21 
21 

|  21 
21 
21 

I  21 


Average. 


.139 

53 

7 

142 

48 

7 

132 

47 

7 

144 

49 

7 

139 

53 

7 

141 

54 

7 
*7 

143 

52 

7 

140 

47 

7 

142 

15 

7 

140 

49 

7 

144 

56 

7 

137 

45 

7 

144 

55 

7 

146 

49 

7 

143 

47 

7 

142 

45 



139 

46 

7 

140 

46 

136 

46 

142 

56 



140 

48 

145 

« 

142 

55 

146 

46 

138 

44 

145 

45 

141. 3,  49. 2  . 


o  Type  of  blomhoffii. 
Table  16.-  -  Yaeyama  Islands. 


r  S.N.M.. 

Do 

Brit.  Mus. 


34038   Yayeyaraa Stejneger 21     139    '  49  7 

34039   do do 21     138       53  7 

x     Male*...    (?) Boulenger 21     137       46  7 


Average. 


138. 0'  49.3. 


a  Type  of  a/finis. 
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Table  II. — (East  China;  Korea;  Formosa.) 


Museum. 


U.S.N.M.... 

Do 

Do 

Do 

Mich.  Univ.. 
Brit.  Mus... 

Do 

Do 

Do 

Do 


No. 


14612 
14613 
17507 
17508 
1 


Sex  and 


P   - 


Male  a. . . 
...do.... 
Young... 

Male 

do.... 


Locality. 


Authority. 


J2        •©      -z 
*         «       J: 


Korea.- Stejneger. 

do I do 

Fusan,  Korea ' do 

Seoul,  Korea | do 

Korea ' do 


Hang-Chau,  China Boulenger 21 

Ichang,  China ' do . . . 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Female  . .  I do do . 

Male I do do . 

Female..!  Mountains  north  of  Kiu-    do. 

kiang,  China. 

do ' do do. 

do ' do do. 

Young.  .J do do . 

Female  .J do do. 

Male Formosa do . 

do do do. 

Female  . .    Hainan do . 

do ! do do. 


I 


Young do 


.do. 


.do. 


.do. 
.do. 


Average . 


142 
146 
148 
146 
150 
144 
144 
140 
143 
145 

142 
138 
138 
143 
151 
14(5 
142 
144 
144 
141 


34 
37 
31 
34 
42 
41 
35 
30 
38 
31 

32 
29 
32 
31 

40 
46 

32 
39 
32 


a  Type  of  bmicoudus. 
Table  III. — Coast  Province;  Amurland,  west  to  Khingan  Mountains. 


St.  Petersb I    2219 


Do 

Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Brit.  Mus. 
Do.... 
Do.... 


2221 
2232 
2233 
2234 
22.% 
2237 
2238 
2240 
2241 
2242 
3723 
3723 
3724 


•Ussuri Strauch  ... 

!  CapeTyr j do 

Possiet  Bay ' do 

!  Upper  Amur do 

'  Koma  r I do 

Amur ■ do 

[  Ana,  Ussuri I do 

Amur ' do 

Bay  Guerin do 

I  Adi,  Amur ' do 

1                                                 I 
Noor,  Ussuri do 

Tschianka.  Amur I do 

I  Ussuri do 

do do 

Male Khubarovka J  Boulenger. 

do ' do do 

Female  ..    Ussuri  Ri\cr ' do 

I  Average I 


163 
161 
156 


36 


40 

41 

37 

47 

44 

49 

41 

41 

41 

36 

42    ' 

43 

40 

40 

39 

..    155.8  41.0 


21 

154 

21 

151 

21 

157 

21 

151 

21 

153 

21 

154 

21 

158 

21 

155 

21 

158 

21 

155 

23? 

155 

23? 

156 

23? 

158 
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Table  IV. — Khingan  Mountains  to  East  Turkestan. 


455 


80 

03 

"3 

Museum. 

No. 

Sex  and 
age. 

Locality. 

Authority. 

8 
1 

GO 

S3 
& 

■a 

3 
flS 

3 
CO 

£1 

t 

& 

3 

St.  t'etersh 

.     2216 

Padun 

Strauch 

23 

162 

45 

I>o 

2217 

do 

do 

23 

164 

39 

!><> 

.      2218 

Nikolski  Zavod 

do 

23 

161 

43 

I>o 

.      2222 

Khingan 

do 

23 

157 

42 

Do 

.]    2223 

Daurian  Steppes 

do 

23 

163 

32 

Do 

.1    2224 

Tarei  Noor 

do 

23 

167 

41 

Do 

.      2226 
.      3719 

Argun  River 

Bukukun 

do 

do 

25 
23 

160 
163 

43 
40 

Do 

Do 

.      3720 

Khingan 

do 

23 

161 

37 

Do 

.      2235 

Argun 

Ust  Strielka 

Gobi 

Khingan 

Ordos 

do 

Ala-shan  Governm 

do 

Altai 

....do 

?1 

160 

42 

Do 

.      2239 

.      2243 

3721 

do 

21 
21 
?1 

154 
147 
155 

•I 

51 
49 

Do 

do 

Do 

....do 

Do 

.      1806 

Female . . 

do 

23 
23 
21 
21 
25 

179 
169 
163 
168 
172 

•14 
42 
48 
37 
43 

7-8 

Do 

do 

8 

Do 

do 

8 

Do 

do 

7 

Stockholm. 

Stejneger 

8 

Do 

.      1807 
.      1808 
.      1809 
.      1810 

Male 

Female . . 
....do.... 
Male 

do 

do 

do 

do 

do 

21 
23 
23 
23 

175 
163 
171 
161 

51 
47 
46 
53 

7-8 

Do 

do 

8 

Do 

do 

7-8 

Do 

do 

8 

Do. 

.1     1811 

....do.... 

do 

do 

23 

166 

47 

7 

Do 

Southern  Mongolia 

MGheli 

23 

163 

37 

Do 

-1 

do 

do 

23 

170 

43 

Brit.  Mus 

"           a 

Flalfgr  . . 

East  Turkestan 

Boulenger 

23? 

161 

49 

Do 

-I          b 

Female . . 

Smeinogorsk 

do 

23? 

166 

45 

Do 

•i    ' 

0 

Halfgr... 
....do.... 

Lob  Nor                  

....do 

23' 

157 

42 

Do 

.....do 

do 

23? 

164 

44 



Average 

163.5 

43.7 

Table  Y.    -u  Japan"  (roschkeiritsch,  1861. 

1  ___ 

St.  Pet^rsb 

.      2225 

"Japan"  (?) 

Strauch 

23 

162 

38 

Do 

.      2227 

do 

| do 

1  21 

153 

42 

Do 

.'    2228 
.      2229 
.      2230 

do 

do 

do 

i do 

do 

do 

21 
21 
21 

157 
157 
153 

42 

41     ; 
47 

Do 

Do 

Average 

156.4 

42.0 

It  may  now  be  regarded  as  demonstrated  that  the  only  form  found 
in  the  islands  of  Japan  proper  is  Agkistrodon  blomhoffii  which,  so  far  as 
the  accessible  material  and  records  go,  is  the  best  differentiated  form. 

The  Korean  and  Chinese  forms  differ  only  in  the  fewer  subcaudals. 
There  is  no  absolutely  sharp  line  between  the  two  forms  inasmuch  as  44 
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is  the  minimum  of  the  former  and  46a  the  maximum  of  the  latter. 
Yet,  of  the  36  specimens  enumerated,  only  one  (Brit.  Mus.  No.  ft), 
or  less  than  3  per  cent  Would  be  unidentifiable  by  that  test.  The 
averages  49  and  35.3  are  much  more  significant,  and  it  is  scarcely  to  be 
doubted  that  we  have  to  do  with  a  form  which  it  will  be  advantageous 
to  recognize  by  name. 

Contiguous  to  this  South  Chinese  and  Korean  form  we  have 
another  occupying  the  mainland  to  the  north  and  northwest.  Its 
chief  characteristic  consists  in  the  greater  number  of  ventrals,  which 
in  36  specimens  vary  between  [147]  151-170  (average  158.4).  In 
addition  numerous  specimens  have  eight  supralabials  and  about  one- 
half  23  scale  rows  instead  of  21.  With  regard  to  tHe  latter  character 
it  is  possible  to  divide  the  localities  of  these  specimens  into  two  classes, 
the  great  majority  of  them  occupying  the  territory  east  of  the  Khin- 
gan  Mountains  having  21  scales,  those  farther  west  23.  The  percent- 
age of  exceptions  in  each  group,  namely,  respectively  29  and  24  per 
cent — is  too  great  to  make  it  advantageous  to  recognize  two  forms. 
Unfortunately,  the  published  records  do  not  indicate  whether  the 
number  of  supralabials  is  more  constant.  For  the  present  at  least 
they  must  be  united  under  the  name  of  A.  blomhoffii  intermedin*,  a 
term  consequently  somewhat  more  comprehensive  than  Strauchs 
original  A.  intermedins. 

We  have  thus  three,  or  possibly  four,  local  forms  which  maybe  recog- 
nized by  the  following  key: 

a1.  Ventrals  151,  or  loss. 
ft1.  Subcaudals  44,  or  more. 

c1.  Underside  black,  more  or  less  blotched  with  whitish A.  blomhoffii,  p.  457. 

c2.  Underside  whitish,  sprinkled  with  blackish A.  blomhoffii  ?  affinis,  p.  461. 

b2.  Subcaudals  46,  or  less A.  blomhoffii  brevicaudus,  p.  463. 

a2.  Ventrals  (147)  151,  or  more A.  blomhoffii  intermedin*,  p.  464. 

The  most  interesting  conclusion  to  be  drawn  from  the  above  is  that 
the  typical  Japanese  form  is  least  closely  related  to  the  northern  A. 
intermedins,  which  occurs  on  the  opposite  side  of  the  Sea  of  Japan, 
and  that  their  connection  is  only  effected  through  the  shorttailed 
southern  Chinese  form,  a  conception  entirely  different  from  the  one 
formerly  held,  according  to  which  there  were  two  distinct  species, 
both  occurring  on  either  side  of  the  Sea  of  Japan.  The  latter  would 
involve  a  previous  northern  line  of  intercommunication  between  the 
two  territories,  while  now  it  is  seen  that  the  connection  between 
these  forms  lies  toward  the  south. 

o  It  would  appear  that  the  number  may  exceptionally  reach  50,  which  is  the  maxi- 
mum noted  by  Doctor  Werner  for  some  specimens  from  Hankow.  I  will  here  again  call 
attention  to  the  fact  that  possibly  some  of  Doctor  Haberer's  specimens  alleged  to  have 
been  collected  at  Hankow  in  reality  may  be  from  Japan,  where  he  also  collected.  ^See 
under  Elaphe  climacophora,  p.  326;  quadrivirgata,  p.  331;  and  conspicillata,  p.  336.) 
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Agkistrodon  blomhoffii.    <From  Temminck  and  Schlegel.) 

For  expla nation  of  plate  see  page  555. 
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AGKISTRODON  BLOMHOFFII  a  (Boie). 
KAHUSHI. 
Plate  XXVI.  . 

1826.  Trigonocephaly s  blomhoffii  Boie,  Isis,  1826,  p.  214  (type-locality,  Japan; 
Blomhoff,  collector);  Bijdr.  Natuurk.  Wetensch.,  II,  Pt.  1,  1827,  p.  268.— 
Temminck  and  Schlegel,  Fauna  Jap.,  Rept.,  1837,  pp.  88,  96,  139; 
Ophid.,  pi.  vi*>  (Kiusiu;  Hondo). — Dumeril  and  Bibron,  Erp£t.  G£n., 
VII,  Pt.  2,  1854,  p.  1496  (Japan).— Bleeker.  Natuurk.  Tijdschr.  Neder- 
land.  Indie,  XVI,  1858.  p.  204  (Japan).- Strauch,  M6m.  Acad.  Sci.  St. 
Pelersb.  (7),  XXI,  No.  4,  1873.  pp.  251,  282  (part:  8pm.  No.  2231:  Japan, 
Maximowiteh,  collector) . — Hiloendorp,  Mitth.  Deutsch.  Ges.  Ost- 
Asiens,  I,  heft  10,  July  1876,  p.  30  (Tokyo).— Eastlake,  Trans.  Asiat. 
Soc.  Japan,  XIII,  1885,  p.  72  (Japan);  Nature,  XXXI,  April,  1885, 
p.  587.— Okada,  Cat.  Vert.  Japan,  1891,  p.  69  (Kaga;  Kyoto;  Tokyo; 
Awa.  Hondo;  Hachijo  shima;  Echigo;  Awaji;  Yezo;  Toza). — Halys 
blomhoffii  Guenther,  Rept.  Brit.  India,  1864,  p.  393  (part:  Japan). — 
Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  117  (Tokyo).— 
Anristrodon  blomhoffii  Boulenger,  Cat.  Snakes  Brit.  Mus.,  Ill,  1896, 
p.  525  (part:  Yokohama;  Tsushima). — Wall  Proc.  Zool.  Soc.  London, 
1903,  p.  102  (part:  Japan);  1905,  II,  p.  514  (Hondo;  Yezo;  Tanegal.; 
Yaku  I.). 

1837.  Trigonocephalus  blomhoffii  Schlegel,  Phys.  Serp.,  II,  p.  552  (Japan). — 
Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,V,  heft  46, 1891,  p.  238  (Yezo).— 
Anristrodon  blomhoffii  Boettger,  Kat.  Schl.  Mus.  Senckenberg. ,  1898, 
p.  137  (Hondo;  Yezo).— Schnee,  Zool.  Garten,  XLI,  1900,  p.  395  (color 
description  from  life). 

1859.  Trigonocephalas  blomhoffii  var.  megaspilus  Cope,  Proc.  Phila.  Acad.,  1859, 
p.  336  (type-locality,  unknown;  type  in  Phila.  Acad.  Mus.;  collected 
by  the  Perry  Expedition). 

1862.  Halys  bloomhoffii  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1862,  p.  671 
(lapsus). 

Description. — Adult  male;  U.S.N.M.  No.  31867;  Kochi,  province 
of  Toza,  Shikoku,  May,  1903;  Dr.  Hugh  M.  Smith,  collector  (figs. 
362-364).  Rostral  as  high  as  broad  scarcely  visible  from  above; 
internasals  small,  subtriangular,  their  suture  half  that  between  pre- 
frontals which  are  broadly  in  contact  with  supraoculars;  frontal 
slightly  longer  than  broad,  as  long  as  its  distance  from  rostral  and 
as  interparietal  suture,  nearly  straight  in  front;  supraoculars  longer 
than  frontal  and  nearly  as  broad  at  the  center  of  eye ;  parietals  as  long 
as  supraoculars,  longer  than  distance  of  frontal  from  tip  of  snout; 
nostril  roundish  in  the  posterior  edge  of  the  anterior  nasal  which  is 
twice  as  large  as  the  posterior;  two  loreals  one  above  the  other,  the 
lower  one  bordering  the  pit  anteriorly;  a  narrow  subfoveal  bordering 
the  pit  below  posteriorly,  not  reaching  the  eye;  two  preoculars,  of 
which  the  lower  borders  the  pits,  above  posteriorly;  pit  nearer  eye 
than  nostril;  two  postoculars,  of  which  the  lower  is  long,  narrow,  and 

°  Blomhoff  was  director  of  the  Dutch  factory  on  Decima  for  more  than  ten  years  dur- 
ing the  early  part  of  the  nineteenth  century.  His  collections  were  brought  to  Batavia, 
where  H.  Boie  described  the  reptiles  and  batrachians. 

&  Reproduced  in  this  work  on  Plate  XXVI. 
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crescentic,  nearly*  reaching  the  lower  preocular  below  the  eye  and 
separating  the  latter  from  fourth  supralabial;  2  +  4  temporals,  of 
which  the  lower  ones  in  each  row  are  large  hexagonal  flat  shields, 
those  above  being  small  scales,  keeled  on  the  row  nearest  the  parietals: 
the  lower  temporal  of  the  third  row  large  and  shaped  like  those  in 
front  of  it;  these  three  lower  temporals  form  a  series  of  large  shields 
larger  than  the  adjoining  labials;  7  supralabials,  second  smallest,  third 
and  fourth  largest,  and  those  behind  gradually  decreasing  in  size, 
third  just  entering  eye;  five  lower  labials  in  contact  with  anterior 
chin-shields,  which  are  much  larger  than  the  second  pair,  the  latter 
being  scarcely  differentiated  from  the  scales  behind  and  between 
them;  21  rows  of  strongly  keeled  scales  with  a  pair  of  apical  pits; 
142  ventrals;  anal  undivided;  45  subcaudals,  all  divided.  Color  (in 
alcohol)  above  brownish  gray  with  a  series  of  large,  rhomboid,  darker 


364 


Figs.  362-3G4.— Agkistrodon  blomhoffii.    ijxnat.  size.    362,  top  of  head;  363,  side  of  head; 
364,  underside  of  head.    No.  31867,  U.S.N.M. 

brown,  black-edged  blotches  on  each  side  close  to  the  median 
dorsal  line,  alternating,  often  confluent,  descending  on  the  sides  to 
the  outer  scale  row,  separated  by  a  narrow  paler  grayish  band  the 
edges  of  which  nearest  the  black  margin  of  the  dark  blotches  incline 
to  whitish;  top  of  head  of  lighter  brown,  with  a  dark  irregular  mark- 
ing on  each  shield;  a  sharply  marked  blackish  brown  stripe  on  lower 
preocular  through  eye  where  it  widens  to  a  very  broad  band  on  the 
temples,  passing  across  the  last  supralabial  at  the  corner  of  the  mouth, 
the  sharp  edges  of  this  band  emphasized  by  a  narrow  white  line  above 
and  below,  the  one  below  having  a  small  sharply  defined  white  spot 
on  the  anterior  angle  of  the  long  crescentic  lower  postocular;  under- 
side irregularly  mottled  with  whitish  and  blackish  in  about  equal 
proportions;  tip  of  tail  brownish  white. 

Dimensions. 

mm. 

Total  length 513 

Snout  to  vent 438 

Vent  to  tip  of  tail 75 
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The  young  have  clearer,  brighter  colors,  more  contrasting  pattern, 
and  the  tail  always  light  colored  toward  the  tip  both  above  and  below. 
Variation. — The  most  obvious  instability  in  the  scale  formula  is 
the  varying  number  of  temporals,  but  this  variability  is  only  confined 
to  the  upper  scales  near  the  parietals.  As  a  matter  of  fact  the  outer 
edges  of  the  later  shields  seem  to  be  on  the  verge  of  breaking  up  into 
small  scales  as  evidenced  by  the  many  nicks  and  half-finished  sutures 
on  their  outer  margins.  The  prefrontals  also  show  sign  of  breaking 
up,  and  there  is  a  distinct  regularity  in  this  process.  In  nearly  all  the 
specimens  the  inner  anterior  corner  of  these  shields  is  more  or  less 
convex,  and  in  a  number  of  cases  this  slightly  elevated  region  is  cut 
off  by  regular  sutures  so  as  to  form  an  additional  anterior  pair  of  pre- 
frontals adjoining  the  internasals.  Such  is  the  adult  female,  No. 
34043,  from  Yokohama.  Quite  similar  in  this  respect  is  the  adult 
female  No.  15421,  from  Omachi,  province  of  Shinshiu,  and  what  is 
even  more  interesting,  no  less  than  three  of  her  five  young  just  born 
have  these  accessory  prefrontals  exactly  like  the  mother,  while  only 
two  of  them  are  normal. 

The  number  of  supralabials,  7,  is  remarkably  constant.  Less  so  is 
the  number  of  scale-rows,  namely,  21,  but  23  is  rather  of  rare  occur- 
rence. The  ventrals  range  between  132  and  146;  subcaudals  between 
44  and  56  pairs. 

The  coloration  is  very  variable.  While  specimens  lighter  than 
the  one  described  above  do  occur,  individuals  much  darker  seem  to 
be  more  frequent,  and  it  is  not  uncommon  to  find  specimens  with 
the  whole  underside  uniformly  black  or  nearly  so.  While  the  tip 
of  the  tail  seems  to  be  always  light  yellowish  in  the  young  I  find 
among  the  adults  before  me  an  even  proportion  of  specimens  with 
dark  and  light  tail  ends,  there  being  apparently  no  distinction  as  to 
sex  or  locality. 

The  specimen  from  Hachijo  shima  (U.S.N.M.  No.  36540),  the  south- 
ernmost island  of  the  Idzu  group,  kindly  submitted  to  me  by  Doctor 
Ijima,  differs  greatly  in  coloration  from  the  normal  specimens.  The 
ground  color  is  of  a  rich  reddish  brown  with  nearly  all  traces  of  black- 
ish gone.  In  all  other  respects  the  specimen  seems  to  be  normal. 
Doctor  Ijima  writes  me  that  he  has  six  more  specimens  from  the  same 
locality  of  a  similar  coloration,  but  adds  that  the  Science  College 
Museum  also  has  a  specimen  (No.  58)  from  the  same  island  of  a  dark 
color  similar  to  those  from  Hondo.  In  view  of  this  fact  I  refrain  from 
imposing  any  systematic  name  on  this  color  variety. 

Habitat. — As  here  understood  A.  hlomhoffii  is  restricted  to  the 
islands  of  Japan,  being  represented  on  the  mainland  opposite  by 
closely  allied  forms,  in  Korea  by  A.  hlomhoffii  hrevicandus,  in  the 
Russian  Coast  Province  by  A.  hlomhoffii  intermedins. 
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The  mamushi  occurs  more  or  less  frequently  on  the  four  principal 
islands.  Eastlake  says  that  it  "is  most  frequent  in  the  neighborhood 
of  Kyoto,  also  the  environs  of  Yokohama  and  the  Hakone  Mountains; 
tolerably  frequent  in  the  north."  In  Yezo  it  was  observed  by  Doctor 
Fritze  on  the  road  to  Kamigawa  in  the  neighborhood  of  Sorachi-buto, 
and  the  United  States  National  Museum,  thanks  to  the  kindness  of 
Doctor  Nozawa,  has  a  specimen,  which  probably  came  from  near 
Sapporo. 

It  seems  to  be  common  in  the  seven  islands  of  Idzu,  at  least  on 
Hachijo  shima,  from  which  island  the  Science  College  has  six  sp<  ei- 
mens,  the  majority  of  an  unusual  bright  reddish  color. 

Doctor  Wall  records  two  specimens  from  the  islands  south  of 
Kiusiu,  namely,  one  from  Yaku  shima  and  one  from  Tanega  .*hima, 
the  former  with  143,  the  latter  with  142  ventrals,  and  both  with  23 
scale  rows. 

Hoist  collected  specimens  on  Tsu-shima,  which  are  now  in  British 
Museum. 

List  of  specimens  of  Agkistrodon  blomhoffd. 


U.  S. 

N.M.1 
No.  I 


15421 
15422 
15423 
15424 
15425 
15426 
17847 
23430 

31866 
31867 

34023 
34024 

34040 

34041 

34042 

34043 

36540 


Sex  and 
age. 


Locality. 


When    I      By  whom  col- 
collected.  lected. 


1882. 


£  il 


a     S. 

&  — 


I 


Female**.    Oinachi,  Shinshiu ...    Oct 


Young'* do 

do.<> do 

do.  & do 

...do/.., do 

do 

Japan. 


P.L.Jouy '    21    143       1|    48  2,2       24-4 


.do. 
.do. 


.do I    21;  142, 


do.<\. 

Half  gr. . 

Female. . 
Male  A.. 


Female. 
Male.... 


Female. . 

Mnle 

....do.... 

Female'. 
....do.... 


.do. 
.do. 
.do.. 


21    132       1 


....do do 21    144       1 

....do do 21    139       1 

I. ...do do 21    '" 


Yezo . 


Kochi,  Shikoku 
....do 


II.  LoomisL '    21 

S.  Nozawa 21 

1903.  ' 

May-     Dr.  H.M.Smith..  I    21 

...do do 21 

I      1902. 

Yokohama June  20     A.  Owston 21 

....do '...do do '    21 

j      1894.      i 

do Aug.  —    do 23 

I      1901.      ' 

....do July  24    do '    21 

|      1902.      '  | 

do June    6    do i    21 

|      1901. 

do Aug.   —    do 21 

I      1887.  • 

Hachijo  shima May   --      N.  Okada !    21 


141,  1 

143,  1 

14o!  1 

142  1 

i 

140,  1 

1441  1 

137^  1 

144  1 


146 


143       1 


139, 


48  2,2       2+3  7 

471  2,2'      2+41  7 

49J  2,2       3+41  7 

53;  2,2       2+4;  7 

54   2,2*      3+4  7 

...'....I ■  7 

52   2,2  2+3-4  7 


47   2,2!      2+4       7 
45   2,2'      2+41      7 


2,2       2+3  7 

2,2]      2+4  7 

2,2   2+3-4  7 

2,2       2+4  7 

2,2       2+3  7 

I 

2,2  2-3+4  7 

i  ' 

2,2       2+3  7 


a  2  pairs  of  prefrontals. 

ft  Young  of  15421;  2  pairs  of  prefrontals. 

c  Young  of  15421. 


d  Description,  p.  457;  figs.  362-364. 
'2  pairs  of  prefrontals. 
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AGKISTRODON  BLOMHOFFII  ?AFFINIS«  (Gray). 

1849.  ?  Trigonocephalus  affinti   Gray,  Cat.  Sn.  Brit.  Mus.,  p.  14  (type-locality 
unknown;  type  in  Brit.  Mus.;  Capt.  Sir  Edward  Belcher,  collector;. 

Allusion  has  already  been  made  (p.  451)  to  two  specimens  from 
Yaeyama,  in  the  United  States  National  Museum,  which  in  every 
respect  except  color  agree  with  the  specimens  from  Japan  proper.  As 
there  stated  their  ground  color  (in  alcohol)  is  a  u  tawny-olive, "  uni- 
form on  top  of  head,  but  indistinctly  varied  and  marbled  on  back  and 
sides  with  blackish,  and  with  indications  of  pale  cross  bands;  a  band 
slightly  darker  than  the  ground  color  through  eye  and  temples;  lips 
whitish,  as  is  also  the  whole  underside,  each  ventral  sprinkled  with 
irregular  blackish  brown  dots  and  spots  on  the  basal  half. 

I  venture  to  suggest  that  the  type  specimen  of  Gray's  Trigono- 
cephalus affinis  in  British  Museum  may  belong  to  this  form.  At  least 
his  brief  description  seems  to  justify  such  a  suggestion.  The  speci- 
men has  no  locality  attached  to  it,  but  it  was  presented  to  the  museum 
by  Capt.  Sir  Edward  Belcher.  As  noted  later  under  Trimeresurus 
elegans  (p.  471,)  Belcher  surveyed  and  collected  on  Ishigaki  shima, 
in  the  Yaeyama  group  for  three  weeks,  and  there  is  consequently  a 
possibility  that  the  type  of  Trigonocephalus  affinis  came  from  that 
island.  Under  these  circumstances  I  adopt  Gray's  name  provision- 
ally and  with  the  necessary  reservation. 

Finally  I  wTish  to  call  attention  to  specimen  d  in  Boulenger's  enum- 
eration of  the  specimens  of  A.  blomhoffii  in  the  British  Museum.6  It  is 
a  female  with  142  ventrals  and  43  subcaudals,  presented  by  Mr. 
M.  K.  Rokugo,  and  said  to  have  been  collected  in  "  Okinawa,  Loo 
Choo  Islands."  Nobody  else  has  recorded  the  mamushi  from  the 
middle  group  or  Okinawa  shima  proper,  and  it  is  therefore  rather 
probable  that  the  specimen  in  question  came  from  some  other  locality, 
possibly  from  the  southern  group. 

It  is  not  in  the  least  probable  that  the  Yaeyama  Agkistrodon  is 
directly  connected,  in  a  genetic  sense,  with  the  typical  A.  blomhoffii  in 
Japan.  It  seems  much  more  likely  that  the  former  is  a  slight  modifi- 
cation of  the  Formosan  stock  which  has  developed  in  the  same  direc- 
tion as  the  Japanese  form,  viz,  toward  an  increased  number  of  sub- 
caudals, assuming  at  the  same  time  a  peculiar  pale  coloration.  As  a 
slight  indication  of  their  relationship  with  the  mainland  form  rather 
than  with  the  one  from  Japan,  I  may  mention  the  absence  of  the  white 
spot  on  the  anterior  corner  of  the  long  lower  postocular. 

As  previously  intimated,  the  Yaeyama  specimens  are  mainly  dis- 
tinguished from  the  typical  A.  blomhoffii  by  the  coloration  and  a 
detailed  description  of  the  lepidosis  is  therefore  unnecessary.  I  wish, 
however,  to  call  attention  to  a  peculiarity  in  their  scutellation  (fig.  365) , 

a  Signifying  related.  *>Cat.  Sn.  Brit.  Mus.,  Ill,  p.  526. 
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which  may  or  may  not  indicate  a  real  difference.  This  feature  con- 
sists in  the  consolidation  of  the  two  scales  above  the  large  lower 
temporals  of  the  second  and  third  rows  into  a  single  elongate  shield 
wliich  is  in  contact  anteriorly  with  the  large  lower  shield  of  the  first 
row  without  extending  above  it;  at  the  same  time  the  two  lower 
shields  of  the  second  and  third  rows  are  reduced  in  size  and  their 
upper  edges  form  a  straight  line  parallel  with  the  edge  of  the  lip. 
The  arrangement  does  not  appear  abnormal  and  is  absolutely  identi- 
cal in  both  specimens,  though  in  No.  34039  it  is  only  found  on  the 
right  side,  while  on  the  left  it  is  as  in  typical  A.  blomhoffii. 

Color  description. — Adult  male;  U.S.N.M.,  No.  34038;  Yaeyama, 
Riu  Kiu    Archipelago;    October    12,    1900;    A.    Owston   collection. 

The  predominating  color  (in  alcohol)  above  is 

(sjf^-^^^^     a  Pa'e  drab,  with  very  faint  indications  of 

slightly   browner   cross-bars  with    traces  of 

darker  gray  edges,  the  cross-bars  separated 

f,o.365.-aGkiStRodoN  blom-    *>y  narrow  sliShtly  Paler  interspaces;   on  the 
hoffii  ?  affinis.  ij  x  nat.     outer  row  of  scales  and  the  adjoining  corner 

uZs.NSMEOFHEAD"  N°"34038,  of  the  centrals  a  series  of  irregular  cinnamon- 
colored  spots  about  2-3  ventrals  apart;  head 
uniform,  the  temporal  region  darker,  especially  on  the  upper  border 
of  the  adjoining  supralabials  on  which  the  contrast  with  the  pale  color 
of  the  rest  of  these  shields  is  fairly  well  contrasted;  only  faint  traces 
of  a  whitish  line  above  and  below  the  dusky  area  on  the  temporal 
region;  lower  post  ocular  uniform  drab  without  anterior  white  spot; 
underside  wliitish  with  slight  and  irregular  dark  gray  markings  at  the 
base  and  outer  corner  of  the  ventrals. 

Dimensions. 

mm. 

Total  length 404 

Snout  to  vent 340 

Vent  to  tip  of  tail 64 

Variation. — No.  34039  differs  chiefly  in  being  still  paler  and  more 
cinnamon-colored  with  even  less  traces  of  a  pattern  on  the  upper 
side  and  on  sides  of  head;  on  the  other  hand,  the  dark  gray  mark- 
ings on  the  underside  are  distinctly  darker  but  not  larger. 

The  difference  in  the  scutellation  of  the  temporal  region  on  the 
two  sides  of  this  specimen  has  been  alluded  to  above. 

Habitat. — Uncertain  as  the  whole  status  of  this  form  is,  the  only 
statement  which  can  be  made  with  certainty  refers  to  the  two  speci- 
mens in  the  U.  S.  National  Museum,  which  were  collected  October 
12,  1900,  on  Yaeyama,  according  to  Mr.  A.  Owston. 

Whether  it  occurs  on  any  of  the  other  islands  it  is  impossible  to 
say  now,  but  it  appears  probable  that  it  is  confined  to  the  southern 
group  of  the  Riu  Kiu  Archipelago. 
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List  of  specimens  of  Agkistrodon  blomhojjii  ?  ajjinis. 


r.s. 

N.M. 

No. 


Sex. 


Locality. 


H403S   Maloo...    Yaeyaraa,  Riu  Kiu. 
:\#m do ' do 


When 
collected. 


By  whom  col- 
lected or  from 
whom  received. 


! 


1900. 
Oct.    12  ,  A.  Owston... 
do...1 do 


2  ! 

ill 


1 

1    • 

X 

1      .' 

1    as 

"3 

o3 

3 

ulars. 
mporal 

■  2 

cS 

u 

3 

o            0) 

.    3 

< 

GO 

O   |     H 

"  r  ■ 

!  « 

i 

l 

49 

i 

2,2       2* 

4       7 

1 

63 

2,2  2+3- 

1 

-4.      7 

1 

a  Description,  p.  462;  flg.  365. 
AGKISTRODON  BLOMHOFFII  BREVICAUDUSa,  new  subspecies. 

1856.  Trigonocephalus  blomhojjii  Hallowell,  Proc.  Phila.  Acad.,  1856,  p.  153 
(Ningpo,  China)  (not  of  Boie,  1826). — Hahjs  blomhoffii  Guenther,  Rept. 
Brit.  India,  1864,  p.  393  (part:  Formosa).— Swinhoe,  Proc.  Zool.  Soc. 
London,  1870,  p.  412  (Ichang,  China). — Giolioli  and  Salvapori.  Proc. 
Zool.  Soc.  London,  1887,  p.  594  (part:  Fusan,  Korea). — Ancutrodon  blom- 
hoffii Boulenoer,  Cat.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  525  (part:  For- 
mosa; Hainan,  Chekiang,  Ichang,  Mts.  north  of  Kiukiang,  China). — Wall, 
Proc.  Zool.  Soc.  Ixmdon,  1903,  p.  98  (part:  Shanghai;  Yangtse  Valley). — 
Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2, 
1904,  p.  357  (Ningpo  Mts.  and  Hankow,  China)! — Nikolski,  Zap.  Imp. 
Akad.  Nauk,  S.  Peterburg,  (8)  XVII,  no.  1,  1905,  p.  329  (part:  Korea). 

1863.  Hahjs  blomhoffi.  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225 
(Tamsui,  Formosa). — Boettuer,  Offenbach.  Ver.  Naturk.  26-28  Ber., 
1888,  p.  153  (part:  China). 

Diagnosis. — Similar  to  Agkistrodon  blomhojjii,  but  number  of  sub- 
caudals  averages  only  35  (known  mimimum  29,  known  maximum  46) ; 
scale  rows  21,  rarely  (about  10  per  cent)  23;  supralabials  7,  very  rarely 
(about  2£  per  cent)  8;  ventrals  138-151. 

Dimensions  of  type  specimen  (adult  male). 

mm. 

Total  length 595 

Snout  to  vent 532 

Vent  to  tip  of  tail 63 

7Vp*. —U.S.N.M.  No.  17507;  Fusan,  Korea;  1885;  P.  L.  Jouy, 
collector. 

Remarks. — This  form  is  so  much  like  typical  Agkistrodon  blomhojjii, 
from  Japan,  that  no  detailed  description  is  deemed  necessary.  Of  the 
four  adult  Korean  specimens  before  me,  three  have  uniform  black 
belly.  If  this  series  can  be  trusted  the  dark  postorbital  band  de- 
scends slightly  farther  down  on  the  supralabials  than  in  Japanese 
specimens.  All  lack  the  white  spot  at  the  anterior  angle  of  the  cres- 
centic  lower  postocular. 

Habitat. — Eastern  China,  Korea,  and  Formosa. 

Our  knowledge  of  the  distribution  of  this  form  is  very  defective. 
In  China  it  has  thus  far  been  found  in  the  eastern  part,  although 


a  Signifying  short-tailed. 
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apparently  always  some  distance  back  from  the  coast;  for  instance, 
at  Ningpo,  Ichang,  Chekiang,  Kiukiang,  etc.  It  seems  probable 
that  it  is  confined  to  the  more  mountainous  districts  without  coming 
down  on  the  alluvial  plains.  Four  specimens  said  to  be  from  Hoi 
How,  island  of  Hainan,  were  presented  by  J.  Neumann  to  the  British 
Museum.  This  locality  needs  corroboration  a  (see  pp.  326,  331  and 
336).  In  Korea  it  has  been  collected  both  at  Seoul  and  Fusan  by 
the  late  P.  L.  Jouy. 

Two  male  specimens  from  Formosa  collected  by  Swinhoe  are  in 
the  British  Museum. 

List  of  specimens  of  Agkistrodon  blomhojfii  brevicaudus. 


Museum.      No. 


Sex  and  i 
I     age. 


Locality. 


U.S.N.M...1 
Do....' 


14612  Male....    Korea. 
1461. 'J    Female do. 


Do 

17507 

Male  «.. 

Do  ... . 

17508 

....do... 

Mich,  t'niv. 

30525 

Young  b 

Fusan,  Korea  . 
Seoul,  Korea  . . 
Korea 


™£"   By  whom  col- 
lected 


lected. 


N.  M.  Fercljee, 

' do 

1885  '  P.  L.  Jouy.... 

1883    do 

G.  A.  Olinger. 


2     > 

21  142 
21(  146 
21  148 
21    14ti 

21    150 

I 


5     =      k 


34  2,2-3       2+4  7 
37  2,2-3  2+3-4 
312.2-31      2+4 


34 
42 


2,3 
2.31 


2+4 

2+4 


a  Type;  p.  463. 


b  Total  length,  335  ram. 


AGKISTRODON    BLOMHOFFII    INTERMEDIUS&    (Strauch). 

1859.  Triyonocephalus  blomhojfii  Maack,  Putesh.  na  Amur  (p.  152)  (Amurland  "i 
(not  of  Boie);  Putesh.  na  Ussuri,  1861  (p.  190)  (valley  of  the  Ussuri).— 
Stracch,  Trudi  Perv.  Siezda  Russkikh  Yestestv.,  Zool.,  1868  (p.  296  ; 
Mem.  Acad.  Sri.  St.  Petersb.  (7),  XXI,  no.  4,  1873,  pp.  251,  282  ^  Ussuri 
and  Amurland;  Possiet  Bay  and  Vladivostok;  De  Castries  BayV,  in 
Przevalski's  Mongoliyai  Strana  Tangutov,  III,  1876,  p.  52(Ala-shan  G<>v- 
ernment). — Gioliom  and  Salvadori,  Proc.  Zool.  Soc.  London,  1887,  p. 
594  (part:  Olga  Bay,  Russ.  Coast  Prov.). — Ancistrodon  blomhojfii  J\ovle\- 
gkr,  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890,  p.  140  (Amurland;  Ussuri).— 
Nikolski,  Zap.  Imp.  Akad.  Xauk,  S.  Peterburg,  (8)  XVII,  no.  1,  1905, 
p.  329  (Amurl.;  Ussuri,  etc.) 

1868.  Trigonocepfuilus  intermedins  Strauch,  Trudi  Perv.  Siezda  Russkikh 
Yestestv.,  Zool.,  (p.  294);  Mem.  Acad.  Sci.  St.  Petersb.  (7),  XXI,  no.  4. 
1873,  pp.  245,  282  (type-locality,  Governm.  Irkutsk,  East  Siberia:  types  in 
St.  Petersb.  Acad.);  in  Przewalski's  Mongoliyai  Strana  Tangutov,  III, 
1876,  p.  52  (Ordos;.— llalys  intermedia  Peters,  Mon.  Ber.  Berlin  Akad. 
Wiss.,  1877,  p.  735  (Smeinoirorsk,  Tomsk  Governm.). — JIalys  intermedins 
Boettoer,  Offenbach.  Ver.  Naturk.  26  28  Ber.,  1888,  p.  153  (N'an-shan, 
near  Kuku-nor,  south.  Gobi;  Ala-shan  Desert,  Prov.  Ordos;  Russ. 
Turkestan;  east.  Siberia).— A ncistrodon  intermedins  Boulenger,  Ann. 
Mag.  Xat.  Hist.  (6),  V,  Feb.  1890,  p.   140  (Kunges,  east.  Turkestan; 


<*  Bocourt  (Nouv.  Arch.  Mus.  Paris,  II,  1866,  Bull.,  p.  9),  in  a  list  of  the  reptiles 
brought  home  by  him  from  the  southern  provinces  of  Siam,  mentions  "  Trigonocephaly 
blomhojjii."     Locality  and  identification  need  corroboration. 

b  Signifying  intermediate,  i.  e.,  in  characters  between  A.  blomhoffii  and  A.  halys. 
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Smcinogorek;  Khabarovka,  Ussuri);  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p. 
525(Tarim  Riv,  Lob  Nor). — Mehely,  Zirhy's  Dritte  Asiat.  Forechungsr., 
II,  1902,  p.  58 (Southern  Mongolia:  Chalute;  Chere-muchor). — Nikolski, 
Zap.  Imp.  Akad.  Xauk,  S.  Peterburg,  (8)  XVII,  no.  1,  1905,  p.  326 
(Amurland,  Ussuri,  etc.). 

Xo  specimen  of  this  form  is  available  for  detailed  description, 
which,  moreover,  seems  to  be  unnecessary,  as  the  chief  difference  is 
believed  to  consist  in  the  greater  number  of  ventrals  and  greater 
average  of  scale  rows  and  supralabials,  features  previously  discussed 
(pp.  450-456). 

Habitat, — This  form  has  a  wide  distribution  from  the  Gulf  of  Tar- 
tary  and  the  Sea  of  Japan,  in  the  East,  through  southern  Siberia 
and  Mongolia  to  the  Government  of  Tomsk  and  eastern  Turkestan, 
in  the  West  consequently  extending  over  more  than  50  degrees  of 
longitude.  At  its  eastern  boundary  it  has  been  found  as  far  north 
as  Cape  Tyr  (above  Nikolayevsk),  on  the  Amur,  and  Decasties  Bay, 
on  the  Gulf  of  Tartary.  On  the  west  shore  of  the  Sea  of  Japan  it 
goes  southward  at  least  to  Possiet  Bay.  It  seems  to  be  common  all 
over  the  Ussuri  and  Amur  country,  as  well  as  along  the  coast,  where, 
in  addition  to  the  localities  already  mentioned,  it  has  been  collected 
at  Vladivostok  and  Olga  Bay. 

List  of  specimens  of  Agkistrodon  blomhoffii  intermedins. 


Stock- 
holm I 
Mus.  - 1 
No. 


1806 
1807 
1808 
1*9 
1810 
1811 


Sex. 


Female.. 
Male 


Locality. 


When 
col- 
lected. 


do. 

Female do. 


do. 

Male . . 
do. 


\ 


Altai,  Siberia !  1875 

1875 

;  1875 

1875 

!  1875 

1875 


.do. 
.do. 
.do. 


n 

1  -2 

00 

By  whom  col- 

1 

1   4 

s 

lected. 

t 

08 

U 

R 

c 

*       j* 

3 

6 

k 

£ 

<     £ 

£ 

c 

1  SlowzofT ,  25     172  ■ 

I do '  21  \  175  I 

do 23  '  lft3  I 

1 do 23  |  171  I 

' do 23     U>1  , 

1 do 23  ,  166 


43 

2,2 

2+4 

8 

51 

2,2 

2+3 

7-8 

47 

2,2 

2+3 

8 

46 

2,2 

2+3 

7-8 

53 

2,2 

2+3 

8 

47 

2,2 

2+3 

7 

Genus  TRIMERESURUS,"  Lacepede. 

1804.    Trimeresurus  Lacepede,  Ann.  Mus.  d'Hist.  Nat.  Paris,  IV,  p.  209  (type, 

T.  riridis). 
1822.    Trimeresura  Fleming,  Philos.  Zool.,  II,  p.  291  (emendation). 
1830.    Megsara  Wagler,  Syst.  Amph.,  p.  174  (type,   Vipera  trigonocephala). 
1830.   Atropos  Wagler,  Syst.  Amph.,   p.  175  (typo,    Trigonocephaly  puniceus) 

(not  of  Oken,  1815). 
1839.    Tropidolxmns  Wagler,  Syst.  Amph.,  p.  175  (type,  Cophias  iragleri). 
1839.    Trimesurus    Swainson,    Classif.   Fish.    Amph.  Rept.,  II   (Lardner's   Cab. 

Encycl.),  p.  363  (emendation). 
1843.  Botrophis  Fitzixoer,  Syst.  Rept.,  p.  28  (type,.  T.  riridis). 


«Frora  Tpifiepiis, divided  into  three  parts;  ovfjd,  tail. 
26485  —  No.  58—07 30 
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The  snakes  of  this  genus  are  distinguished  from  AgJcistrodon  at 
the  first  glance  by  the  absence  of  the  regular  shields  on  top  of  the 
head,  which  are  here  replaced  by  scales  more  or  less  similar  to  those 
of  the  body. 

It  has  not  been  demonstrated  conclusively  that  they  are  gener- 
ically  identical  with  the  numerous  American  pit-vipers  of  a  similar 
head  scutellation,  and  which  are  usually  known  as  Trigonocephalus 
or  Boihrop8.  The  South  American  genus  Lachesis  is  sufficiently 
characterized  by  the  peculiar  scutellation  of  the  tail. 

It  is  not  even  certain  that  all  the  snakes  here  enumerated  as  Trv- 
meresurus  really  belong  to  the  same  genus.  There  are  various  indi- 
cations that  T.  gramineu8  represents  a  group  of  species  which  might 
profitably  be  separated  from  the  others  As  a  matter  of  fact,  until 
the  cranial  structure  of  all  the  various  forms  which  make  up  the 
bulk  of  the  Crotalidse  is  known,  generic  combinations  must  be  very 
uncertain  in  this  family. 

KEY  TO  THE   SPECIES   OP  TWMERE8URUS  OCCURRING  IN  FORMOSA  AND  THE  RIU    KIUS. 

a l  A  squarish  loreal  shield  between  nasal  and  upper  preocular;  nasal  divided  or  semi, 
divided;  tail  normal;  color  brownish. 
b1  A  single  elongate  subocular;  more  than  175  ventrals;  more  than  65  subcaudals. 
c l  Less  than  30  scale  rows. 

d l  More  than  195  ventrals T.  mucrosquamatus,  p.  467. 

d2  Less  than  195  ventrals T.  elegans,  p.  470. 

c2  More  than  30  scale  rows T.  flavoviridis,  p.  475. 

b2  A  series  of  several  small  suboculars;  less  than  155  ventrals;  less  than  60  subcau- 
dals  T.  okinavensis,  p.  479. 

a2  An  elongate  canthal  shield  between  nasal  and  upper  preocular;  nasal  flat,  undi- 
vided ;  tail  prehensile ;  color  green T.  gramineus,  p.  480. 

The  five  forms  here  recognized  occur  within  our  territory  only  in 
Formosa  and  the  Riu  Kiu  Archipelago.  T.  gramineus  extends  from 
the  eastern  Himalayas  to  Formosa,  but  has  not  as  yet  been  found  in 
the  islands  to  the  northeast  of  the  latter.  It  represents-  a  group  of 
species  not  very  closely  allied  to  the  other  four.  These  fall  again 
into  two  well-defined  groups,  viz,  T.  okinavensis  on  the  one  hand, 
and  T.  mucrosquamatus,  elegans ,  and  flavoviridis  on  the  other.  The 
last  three  are  plainly  of  common  origin,  and  T.  mucrosquamatus,  which 
is  supposed  to  occur  in  Assam  as  well  as  in  Formosa,  may  conse- 
quently be  regarded  as  the  mother  species,0  T.  elegans  having  developed 
from  it  on  the  southern  group  of  the  Jtiu  Kius  by  a  decrease  in  the 
number  of  scales  and  scutes,  while  T.  flavoviridis  which  became  iso- 
lated in  the  middle  and  northern  groups  developed  in  the  other  direc- 
tion, viz,  by  an  increase  in  scale  rows.  T.  okinavensis,  finally,  has 
thus  far  only  been  found  in  the  central  and  northern  groups,  and 
no  near  relative  is  known  either  from  the  southern  Riu  Kius  or  from 

*  See  pp.  467-468  for  a  discussion  of  this  species  and  its  relation  to  T.  jerdonii. 
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Formosa.  Nevertheless,  it  is  possible  to  trace  the  origin  of  this  form 
also  to  the  eastern  Himalayan  region,  as  its  nearest  and  apparently 
quite  close  relative  is  T,  monticola  which  ascends  to  8,000  feet  in  the 
Himalayas  and  extends  east  into  China  at  least  as  far  as  the  prov- 
ince of  Szechuen.  That  this  species,  or  closely  allied  forms,  have 
not  as  yet  been  found  in  Formosa  and  the  intervening  territory 
is  not  so  surprising  when  we  consider  how  little  we  know  of  the 
fauna  of  this  region,  and  I  have  but  little  doubt  that  such  a  link 
connecting  the  habitat  of  T.  monticola  and  T.  ohinavensis  will  be 
discovered  some  day. 

Reverting  to  the  T,  muwosquarrmtus-elegans-Jlavoviridis  group,  it 
is  evident  that  while  T.  elegans  is  geographically  intermediate  it  is 
not  so  located  systematically  and  phylogenetically,  but  that  this  form 
and  X.  Jlavoviridis  have  developed  independently  and  in  several 
respects  in  opposite  directions — from  T.  mucrosquamatus — in  other 
words,  that  in  extending  eastward  and  northward  after  having 
reached  Formosa,  the  ancestor  of  T.  Jlavoviridis  did  not  invade  the 
central  Riu  Kiu  group  (Okinawa-Oshima)  by  way  of  the  southern 
(Yaeyama)  group.  The  difference  in  the  geological  structure  of 
these  two  groups,  as  demonstrated  by  Doctor  Yoshiwara  recently, 
probably  accounts  for  this  apparent  incongruity,  as  their  connection 
with  Formosa  may  have  occurred  at  different  geological  periods. 

TRIMERESURUS   MUCROSQUAMATUS  a  (Cantor). 

1839.  ?  Trigonocephalus  mucrosquamatus  Cantor,  Proc.  Zool.  Soc.  London,  1839, 
p.  32  (type-locality,  Naga  Hills,  Assam). — Trimeresuru*  mucrosquamatus 
Guenther,  Rept.  Brit.  India,  1864,  p.  390  (type  lost). 

1870.  Trimercsurus  mucrosquamatus  Swinhoe,  Proc.  Zool.  Soc.  London,  1870, 
p.  411,  pi.  xxxi  (Formosa).— Fischer,  Abh.  Naturw.  Ver.  Hamburg,IX, 
1886,  No.  6,  p.  18  (South  Formosa);  Jahrb.  Wise-.  Anst.  Hamburg,  V,  1888, 
p.  21  (South  Formosa). — Boulenger,  Fauna  Brit.  India,  Rept.,  1890, 
p.  428  (Assam;  Formosa). — Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII, 
Pt.  3,  1898,  p.  225  (Taipa,  Formosa). — Lachesis  mucrosquamatus  Bou- 
lenger, Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  552  (Formosa).— Wall,  Proc. 
Zool.  Soc.  London,  1903,  p.  99  (Formosa). 

Cantor's  original  specimen  which  came  from  Naga  Hills,  Assam,6 
has  been  lost,  and  no  specimens  from  that  locality  have  been  recorded 
since.  As  the  description  is  exceedingly  brief  it  is  consequently  not 
absolutely  certain  that  the  Formosan  specimens  have  been  correctly 
identified  as  T.  mucrosquamatus.  However,  the  number  of  ventrals 
and  subcaudals,  respectively  218  and  91,  agrees  very  well,  and  in 
view  of  the  close  relationship  of  many  Formosan  snakes  with  those 

a  Signifying  mucro,  a  sharp  point,  squamatus,  scaly;  hence,  with  pointed  scales. 

b Boettger  (Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  p.  153)  suggests  a  confusion 
with  "Nafa  Hills,"  Okinawa  shima,  in  which  case  Cantor's  name  would  antedate 
Hallo  well' s  T.  Jlavoviridis.  There  is  not  the  slightest  probability,  however,  that 
Cantor  had  any  Riu  Kiu  specimen  before  him. 
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of  the  Himalayan  region  it   would  be  too  rash  to  deny  the  possi- 
bility of  their  identity. 

Nevertheless,  I  wish  to  put  on  record  my  suspicion  that  the  Naga 
Hills  and  the  Formosa  specimens  represent  separate  local  develop- 
ments of  Trimeresurus  jerdonii  of  Guenther,"  also  from  Assam,  but 
occurring  all  the  way  from  Tibet  to  Ichang  on  the  upper  Yangtse- 
kiang.  The  scale  formula  of  Cantor's  specimen,  the  type  of  T. 
mucro8quamatU8,  precludes  its  being  identical  with  T.  jerdonii 
but  the  latter  comes  pretty  close  to  T.  elegans,  from  the  southern 
Riu  Kius,  with  which  it  also  agrees  very  well  in  coloration. 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No.  6; 
Taipa,  Formosa;  October,  1897;  T.  Tada,  collector.     Rostral  some- 
what  broader  than   high,   barely  visible  from  above;  three   small 
scales  behind  the  truncate  upper  edge  of   the  rostral  between  the 
anterior  nasals;  six  scales,  including  the  turned-over  upper  anterior 
corner  of   anterior  nasal,   covering   the  canthus  rostralis,   the  one 
adjoining  the  latter  being  elongate  and  largest;  supraoculars  rather 
narrow,  about  one-third  as  wide  as  interocular  space;  15  scales  in 
a  line  between  supraoculars;  nostril  in  the  posterior  margin  of  the 
anterior  nasal  which  is  much  larger  than  the  posterior,  its  upper 
anterior  corner   being   turned  over  on  the  canthus   rostralis;   two 
small  loreals,  one  behind  the  other,  on  a  line  with  and  of  the  same 
width  as  the  upper  preocular;  two  long  preoculars,  of  which  the 
lower  is  much  narrower  than  the  upper,  but  as  long  as  the  latter 
and  posterior  loreal  together,  and  forming  the  upper  edge  of  the  pit: 
three   postoculars,   including   a   long,  narrow,  crescentic    subocular 
which  anteriorly  is  separated  by  one  scale  from  the  subfoveal  shield; 
subocular  separated  from  third  supralabial  by  one  scale  and  from 
fourth   by    two   series   of   scales;  temporals   numerous,    the    upper 
smaller,  scale-like,  convex,  the  lower  somewhat  larger,  flat;  9  supra- 
labials  (on  left  side  only  8  by  fusion  of  fifth  and  sixth),  second  forming 
the  anterior  border  of  pit,  and  with  third,  fourth,  and   fifth  the 
largest   supralabials,   sixth   to   tenth   suddenly  much   smaller,  not 
larger  than  the  adjacent  temporals;  first  supralabial  which  is  sepa- 
rated from  anterior  loreal  by  two  scales  is  of  the  same  size  as  the 
last   ones;  two   lower  labials  only  in  contact  with  anterior  chin- 
shields,   third   and   following  ones  being  separated   from    them  by 
scales;  posterior*  chin-shields  scarcely  differentiated   and   separated 
by  a  pair  of  scales;  27  rows  of  pointed  scales,  all  strongly  keeled 
and  with  two  faint  apical  pores,  except  the  outer  one  which  is  onh 
feebly  keeled  at  base;  206  ventrals;     anal  entire;  95  pairs  of  sut>- 
caudals.     Color   (in  alcohol)   above  drab  with  a  median  series  of 
irregular  transverse,  dark  brown,  black-rimmed  and  very  narrowly 

«  Proc.  Zool.  Sor.   London,  1875,  p.  233,  pi.  xxxiv  (type-locality,  Khasi  Hill* 
Assam;  types  in  Brit.  Mus.;  Dr.  T.  C.  Jerdon,  collector). 
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white-edged  spots,  consisting  of  two  halves,  one  on  each  side  of 
median  line  and  not  always  evenly  joined,  in  which  case  sometimes 
a  zigzag  band  is  forming  by  connection  with  succeeding  spots; 
directly  under  each  dorsal  spot  a  smaller  lateral  spot  of  the  same  color, 
these  lateral  spots  disappearing  on  sides  of  neck  and  tail;  top  of 
head  with  a  distinct  pattern  of  dark  brown  lines  diverging  from 
snout  backward  and  forming  a  lozenge-shaped  figure  on  occiput 
in  the  center  of  which  an  elongate  dark  line;  a  narrow  dark  line 
from  upper  corner  of  the  crescentic  subocular  over  the  temporal 
region  to  beyond  the  angle  of  mouth  passing  above  it  on  the  scale 
above  the  last  supralabial;  lips  uniform  pale;  underside  pale  drab 
with  several  irregular  series  of  large  roundish,  dark-edged  whitish 
spots,  often  transversely  oblong,  and  not  extending  over  more  than 

one  shield. 

Dimensions. 

mm. 

Total  length 780 

Snout  to  vent ■. 588 

Vent  to  tip  of  tail 192 

This  snake  undoubtedly  grows  to  be  more  than  1  meter  long. 

The  young  (Sci.  Coll.  Mus.  Tokyo,  No.  18)  is  colored  essentially 
as  the  adult,  but  the  contrast  between  ground-color  and  the  dark 
spots  is  greater,  and  on  the  former,  between  the  latter,  there  is  on 
the  sides  a  shadowy  pale  brownish  gray  vertical  line;  the  sides 
of  head,  including  labials,  are  not  pale,  but  dark  brown,  especially 
a  broad  vertical  band  on  second  supralabial,  though  not  as  dark 
as  the  postocular  stripe  which  is  bounded  below  by  a  whitish  line 
and  several  of  the  labials  and  temporals  are  bordered  behind  by  a 
narrow  whitish  mark. 

Structurally  the  only  difference  from  the  adults  consists  in  the 
upturned  outer  edge  of  the  supraocular. 

Variation. — The  number  of  scale  rows  in  this  form  is  fairly  constant, 
nine  out  of  eleven  specimens  having  27  and  only  two  25  rows;  in 
the  same  number  of  specimens  the  ventrals  vary  only  between  200 
and  216,  and  the  subcaudals  between  76  and  95.  The  supralabials 
are  more  variable,  namely,  8  to  11.  U.S.N.M.  No.  36515  has  10  on  each 
side,  a  small  labial  having  been  interpolated  between  third  and  fourth. 

IlabitcU. —  T.  mucrosquamatw,  as  here  understood,  is  only  known 
with  absolute  certainty  from  Formosa,  where  it  seems  to  be  fairly 
common  in  the  lowlands,  since  nearly  all  who  have  collected  there 
obtained  specimens.  It  is  assumed  that  it  is  the  same  form  which 
was  originally  described  by  Cantor,  in  1839,  from  the  Naga  Hills  in 
Assam,  but  it  has  not  been  collected  there  since  that  time,  nor  has  it 
been  found  in  the  intermediate  territory  of  the  Chinese  mainland. 

It  is  unquestionably  related,  however,  to  a  species  which  occurs 
from  Assam  and  Tibet  as  far  east  as  Ichang  on  the  Yangtse,  viz, 
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T.  jeidonii.  It  is  at  least  equally  closely  allied  to  T.  elegans  on  the 
islands  of  the  southern  Riu  Kiu  group,  while  T.  Jlavoviridis  from  the 
Okinawa-Oshima  group  is  slightly  more  differentiated. 

List  of  specimens  of  Trimeresurus  mucrosquamatus. 


Museum. 

No. 

30515 
6 
18 
a 
b 
c 
a 
b 
c 

d 
9 

Sex  and 
age. 

Locality. 

When 
col- 
lected. 

By  whom  col- 
lected or  from 
whom  received. 

i 

2 

I 

Ventrals. 
Anal. 

as 

"3 
•a 

3 
08 

8 

3 

m 

2,      * 

|     1 

U.S.N.M 

Scl.Coll.Tokyo. 
Do 

Male  <*. . . 
do.6  . 

Young  . 

Adult  c . 
do.e  . 

Young  c 

Male**.. 

Female  <* 

Young  d 

....do.<*.. 
Male  '  . . 

Taipa,  Formosa 

do 

do 

1897. 
Nov.— 
Oct.  — 
Oct.  — 

T.  Tada 

do 

do 

27 
27 

n 

205  1     91 

206  1     95 
202        1     78 

15  10 
15  M» 
14       8 

Oldenburg 

Do 

South  Formosa. 
do 

1888. 
1888. 

Ruhstrat 

do 

27 
27 
27 
25 

216  ,.... 
216  '.... 
214    .... 

90  | 

90  ' 

Do 

do 

1886. 

do 

81  1  

Brit.  Mus 

Takow,  Formosa 
Formosa 

R.  Swinhoe 

do 

3nn  .    l    02  

Do 

27  214  ■     1  !  76  ' 

Do 

Central       For- 
mosa. 
South  Formosa 
South       Cape, 
Formosa. 
1 

Hoist 

i        - 
27    211         1      89         

Do 

J.G.Fischer...    27  210       1 
J.D.LaTouche.   25  ill       l 

90   

Do 

91        

! 

a  Total  length,  932  mm. 
b  Description,  p.  468. 


c  Fischer,  p.  18. 

d  Boulenger,  Cat.  Ill,  p.  552. 


e  Boulenger,  MS. 


TRIMERESURUS  ELEGANS  a  (Gray). 

1849.  Oraspedocephalus  elegans  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  7  (type-locality, 
"west  coast  of  (North?)  America?";  types,  Brit.  Mus.,  Nos.  47.  3.  4.  62 
and  64;  Sir  E.  Belcher,  collector)  (not  Trimesurus  elegans  Gray,  1853 1. 

1895.  Trimeresurus  luteus  Boettger,  Zool.  Anz.,  XVIII,  July  8,  1895,  p.  2159 
(type-locality,  ' '  Miyakoshima, "  Riu  Kius;  type  in  Mus.  Senckenberg. : 
Schmacker,  collector);  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  Ill 
("Miyakoshima.") — Lachesis  luteus  Boulenger,  Oat.  Sn.  Brit.  Mus.,  III. 
1896,  p.  553. — Lachesis  lutea  Boettger,  Kat.  Schl.  Mus.  Senckenbwy., 
1898,  p.  139  ("Miyakoshima.") 

1906.  Lachesis  mucrosquamatus  Wall,  Proc.  Zool.  Soc.  London,  1905,  II,  p. 
516  (Miyako;  Iriomote)  (not  of  Cantor). 

The  types  of  CraspedocepJialus  elegans  in  British  Museum  are  enu- 
merated under  Lachesis  mucrosquamatus  by  Boulenger  in  his  cata- 
logue, but  their  lower  number  of  ventrals  precludes  their  annexation 
to  that  species.  Boulenger  does  not  seem  to  have  known  T.  luUus 
from  autopsy,  and  in  his  key  to  the  species  on  page  532  he  fails  to 
point  out  any  difference  between  the  two  species.  The  chief  difference 
shown  in  his  descriptions  (pp.  552  and  553)  consists  in  the  "  temporal 
scales  smooth"  in  T.  mucrosquamatus  and  "temporal  scales  keeled" 
in  T.  luteus}  but  this  character  is  not  reliable. 

a  Signifying  elegant. 
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The  locality  whence  Captain  Belcher  obtained  the  specimens  upon 
which  Gray  established  the  new  species  is  not  known.  Gray  suggested 
11  west  coast  of  (North?)  America?"  By  a  study  of  Belcher's  itinera- 
ries both  in  the  Sulphur  and  in  the  Samarang  I  have  come  to  the 
conclusion  that  the  only  likely  place  where  he  can  have  obtained 
the  specimens  in  question  is  Ishigaki  shima,  an  island  in  the  southern 
group  of  the  Riu  Kius,  where  he  stayed  some  time  and  undertook  con- 
siderable surveying  on  shore  a,  the  very  same  island  whence  come  two 
of  the  specimens  of  this  species  examined  by  me.  In  fact  I  have  but 
little  doubt  that  Ishigaki  shima  is  the  true  type-locality. 

With  regard  to  the  probability  of  this  island  also  being  the  type- 
locality  of  T.  luteus,  see  remarks  farther  on  under  habitat  of  this  pres- 
ent species  (p.  474). 

Thanks  to  the  courtesy  of  Doctor  Boulenger,  I  have  been  able  to 
examine  Gray's  types  of  C.  elegans.  They  consist  of  two  young  speci- 
mens, No.  47.3.4.62,  with  the  upper  edge  of  snout  and  supraoculars 
turned  up,  and  with  the  temporals  slightly  but  distinctly  keeled, 
and  No.  47.3.4.64,  an  adult  male,  with  temporals  scarcely  keeled. 
There  is,  therefore,  no  doubt  in  my  mind  that  Boettger's  T.  luteus  is 
the  same. 

T.  elegans  is  very  closely  allied  to  the  Formosan  T.  mucrosquamatus, 
and  while  (here  are  various  average  characters  which  separate  the  two, 
the  number  of  ventrals  is  the  only  one  which  seems  to  offer  an  abso- 
lutely reliable  diagnosis.  In  all  the  specimens  of  T.  elegans  examined 
by  me  the  supraoculars  have  the  outer  edge  sharply  turned  up,  but  in 
the  only  small  Formosan  specimen  before  me  (Sci.  Coll.  No.  18)  this 
edge  is  similarly  turned  up*  Neither  the  keeling  of  the  temporals,  nor 
the  size  of  the  canthal  scales  offer  any  stable  characteristics. 

In  the  three  specimens  of  each  species  now  before  me — the  only  ones 
I  can  now  examine  with  regard  to  this  character — I  find  another  differ- 
ence, viz,  that  in  the  three  Formosan  T.  mucrosquamatus  there  are  two 
loreals,  one  behind  the  other,  followed  by  a  long  horizontal  upper  pre- 
ocular,  while  in  the  three  Riu  Kiu  T,  elegans  there  is  only  a  single  loreal 
between  the  nasal  and  the  elongate  preocular. 

Additional  characters  may  be  found  in  the  lower  number  of  supra- 
labials,  the  somewhat  wider  supraoculars,  and  resultant  narrower 
interorbital  space  in  T.  elegans  as  well  as  in  the  lower  number  of  scale 
rows,  characters,  however,  which  intergrade  and  offer  no  hard  and  fast 
line  of  separation.     The  coloration  is  essentially  the  same,  with  a 

aThe  "examination  of  Pa-tchung-san "  | Ishigaki  shima]  "  occupied  us  twenty-one 
days,"  Belcher,  Narrative  Voy.  Samarang,  1, 1848,  p.  75. 

See  also  Doctor  Adams's  reference  to  a  species  of  "  Trigonoeephalm  "  in  the  Meiaco- 
shima  group  in  his  "Notes  from  a  Journal  of  Research  into  the  Natural  History  of  the 
Countries  visited  during  the  Voyage  of  H.  M.  S.  Samarang  under  the  command  of  Capt. 
SirE.  Belcher,  0.  B.."  in  Belcher's  Narrative  Voy.  Samarang.  II,  1848,  pp.  305  and 
306.    This  may  he  an  allusion,  however,  to  Agkistrodon  ajjbnis. 
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tendency,  however,  to  a  less  definite  arrangement  of  light  and  dark 
spots  on  the  underside  and  to  a  more  or  less  complete  obliteration 
of  the  lateral  spots. 

Description  (figs.  366-368). —  Young;  Science  College  Museum, 
Tokyo,  No.  19;  Iriomote  shima;  1887;  Tashiro,  collector.  Rostral 
broader  than  high,  barely  visible  from  above,  bordered  behind  by  two 
scales  which  separate  the  anterior  nasals,  the  latter  not  turned  over  the 
canthus  rostralis  to  the  upper  surface  of  the  snout ;  two  larger  scales  on 
canthus  rostralis,  the  anterior  separated  from  the  rostral  and  from  the 
posterior  one  respectively  by  a  small  scale  and  the  latter  by  a  similar 
scale  from  the  supraocular,  the  outer  edges  of  these  scales  being  raised 
like  that  of  the  supraoculars;  upper  head  scales  small,  smooth,  13  in  a 
row  between  supraoculars,  which  are  somewhat  more  than  one-third 
as  wide  as  interorbital  space;  posterior  nasal  smaller  than  anterior, 
followed  by  a  single  squarish  loreal,  behind  which  an  equally  broad, 
elongate  upper  preocular;  a  second,  much  narrower  and  somewhat 
longer  preocular  forms  the  upper  edge  of  the  pit;  three  postoculars, 

366  367  368 


i 


Figs.  366-368.— Trimeresurus  elegans.    nat.  size.    366,  top  of  head;  367,  side  of  head;  368, 
underside  of  head.    no.  c  40,  high  school,  kumamoto. 

including  the  long,  narrow  crescentic  subocular  which  reaches  the  sub- 
foveal,  and  is  separated  from  fourth  supralabial  by  two  rows  of  scales ; 
upper  temporals  weakly  keeled,  lower  ones  smooth,  those  bordering 
the  supralabials  larger  than  the  latter;  7  supralabials,  first  small;  sec- 
ond forming  the  anterior  border  of  the  pit,  third  largest,  fourth  long, 
but  perceptibly  lower  than  third,  and  not  much  higher  than  those  fol- 
lowing ;  three  lower  labials  in  contact  with  anterior  chin-shields,  which 
are  larger  than  the  posterior  ones ;  scales  pointed,  in  23  rows,  all  strong^ 
keeled,  except  outer  row  which  is  smooth;  188  ventrals;  anal  entire; 
72  pairs  of  subcaudals.  Color  (in  alcohol)  pale  brownish  gray  above ; 
a  series  of  darker  brownish  blotches,  with  paler  centers,  along  the  mid- 
dle of  the  back,  the  respective  halves  of  each  blotch  on  each  side  of  the 
median  line  not  always  fitting  together,  but  sometimes  even  com- 
pletely alternating  and  thus  forming  in  places  an  interrupted  zigzair 
band;  tip  of  tail  uniform  light-colored  (yellow?) ;  on  the  sides  obscure 
traces  of  a  dark  spot  below  each  dorsal  blotch;  a  somewhat  ill-defined 
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brownish  band  on  top  of  head  covering  the  two  scale  rows  nearest  to 
the  supraoculars  and  extending  backward  to  the  neck:  a  well-defined 
dark-brown  band  or  line,  one  scale  wide,  starting  from  the  posterior 
margin  of  the  orbit  below  the  center  of  the  eye  and  extending  back- 
ward beyond  the  angle  of  the  mouth  passing  the  latter  on  the  scale 
row  above  the  last  supralabial ;  a  dark  brown  vertical  line  on  the  pos- 
terior half  of  the  second  supralabial  from  the  pit  to  the  edge  of  the  lip, 
lower  surface  pale  buff  with  ill-defined  markings  of  pale  brownish  gray. 

Dimensions. 

mm. 

Total  length 370 

Snout  to  vent 305 

Vent  to  tip  of  tail 65 

In  the  adult  male  from  Ishigaki  shima  the  coloration  is  essentially  as 
described  above,  but  the  lateral  series  of  spots,  one  below  each  dorsal 
blotch,  is  as  well  marked  and  dark  colored  as  the  latter;  tip  of  tail  is 
without  dark  cross-bars  but  is  not  paler  than  the  basal  portion.  This 
specimen  (Sci.  Coll.  Mus.  Tokyo,  No.  18)  measures  655  mm.  in  total 
length,  of  which  the  tail  is  123  mm.  This  is  considerable  less  than  the 
length  reached  by  the  species,  as  one  of  the  types,  according  to  Doctor 
Boettger,  measures  945  mm. 

The  edge  of  the  supraocular  is  turned  up  in  all  the  specimens,  but 
according  to  my  observations  on  the  specimens  in  the  Hamburg 
Museum  less  so  in  the  old  specimens  than  in  the  young  ones. 

Variation. — The  present  species  is  rather  variable  so  far  as  the 
scutellation  of  the  head  is  concerned.  In  Boettger's  types  of  T. 
biteus,  which  he  kindly  allowed  me  to  examine  in  1898,  the  scales 
covering  the  canthus  rostralis  are  small  and  irregular.  Of  four 
specimens  in  the  Hamburg  Museum  two  have  one  large  canthal  scale 
followed  by  three  small  irregular  ones,  while  two  have  two  large 
scales  followed  by  a  small  one,  and  of  the  three  specimens  before  me 
two  have  one  and  one  two  enlarged  canthal  scales.  In  his  types,  the 
temporal  scales  are  rather  strongly  keeled ;  in  the  Hamburg  specimens 
three  of  the  specimens  have  the  upper  temporals  more  or  less  strongly 
keeled,  in  the  fourth  one  the  keels  are  only  faintly  indicated,  and  so 
they  are  in  my  specimens.  In  one  of  the  types  of  T.  elegants  the 
temporals  are  slightly,  but  distinctly  keeled,  as  already  stated. 
Usually  there  are  two  rows  of  scales  between  the  subocular  and  the 
labials,  in  one  Hamburg  specimen  (No.  2582)  only  one  such  row. 
The  number  of  scales  between  the  supraoculars  varies  between  1 0  and 
13.  Supralabials  probably  most  commonly  7,  but  one  of  my  speci- 
mens has  8  on  both  sides,  and  two  have  7  on  one  side,  8  on  the  other. 
In  the  specimen  in  the  Kumamato  Fifth  Higher  Middle  School  the 
long  upper  preocular  is  divided  vertically  near  the  eye  on  both  sides. 
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Of  13  specimens  eight  have  25  scale  rows  and  five  have  23.  Doctor 
Wall  records  one  with  24  scale  rows.  Ventrals  vary  between  183  and 
191,  subcaudals  between  66  and  77. 

The  variation  in  color  seems  to  be  less  great  and  consists  in  the 
more  or  less  perfect  obliteration  of  the  lateral  series  of  spots,  and  in 
the  greater  or  less  definite  outline  of  the  light  and  dark  spots  on  the 
underside. 

Remarks  by  collector. — Mr.  Tashiro  has  furnished  the  following  note 
with  the  larger  specimen  collected  by  him  on  Ishigaki  shima: 

"This  species  is  not  found  on  Okinawa  shima,  but  is  confined  to  the 
Yaeyama  Islands.  It  is  known  by  the  name  of  'Habu/  the  general 
name  applied  to  the  snakes  of  this  genus,  of  which  there  are  about 
five  varieties,  each  with  a  special  name.  It  lives  in  crevices  in  stone- 
walls, hollow  trees,  etc.  Its  habits  are  more  sluggish  than  the  real 
'habu'  ( Trimeresurus  fiavoviridis) .  The  natives  say  that  it  is  less 
poisonous  than  the  latter,  yet  I  think  it  is  by  no  means  inferior  in  this 
respect." 

Habitat. — This  species  is  confined  to  the  southern  group  of  the 
Riu  Kius,  and  seems  to  be  fairly  common  both  on  Iriomote  shima  and 
on  Ishigaki  shima.  Boettger's  types  of  T.  luteus  are  said  to  have  come 
from  "Yaeyama  auf  Mijako  shima,"  a  somewhat  confusing  statement 
which  might  have  been  suspected  of  meaning  "Miyako  shima  of  the 
Yaeyama  group,"  as  formerly  at  least  that  island  was  considered  part 
of  the  group,  though  now  excluded  as  a  special  subgroup,  but  in  the 
introduction  to  his  paper0  Doctor  Boettger  says: 

"  Aber  die  Thiere  scheinen  leider  nicht  genau  nach  den  Fundorten  getrennt  worden 
zu  sein  *  *  *  Die  Schlangen  sollen  zum  groesten  Theil  von  Yaeyama  od**r 
Patehungsan,  einer  der  Miyako  shima  Inseln,  herstammen." 

But  Patehungsan  is  the  Chinese  name  for  Ishigaki  shima,  and  Doc- 
tor Boettger  evidently  uses  Miyako  shima  as  the  collective  name  of 
the  two  southern  subgroups.  It  is  therefore  exceedingly  dubious  if 
the  types  came  from  Miyako  shima  proper,  and  the  probability  is  that 
they  really  originate  from  Ishigaki  shima.  That  the  same  species 
occurs  on  Miyako  shima  has  now  been  shown  by  Doctor  Wall  who 
records  three  specimens  from  that  island  under  the  name  of  Lath*** 
mucrosquamatus. 

«  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895.  p.  101. 
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o  Description,  p.  472. 


b  Types  of  T.  elegans. 


c  Types  of  T.lutcus. 


TRIMERESURUS  FLAVOVIRIDIS  a  (Hallowell). 
HABU. 

Plate  XXVII. 

18430.  Bothrops  flavoviridis  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  492  (type- 
locality,  "Amakarima"  Island  =  Kerama  shima,  middle  group,  Riu 
Kius).— Boulenger,  Proc.  Zool.  Soc.  London,  1887,  p.  149  (4'Loo  Choo" 
Islands). — ?  Okada,  Cat.  Vert.  Japan,  1891,  p.  70  (Okinawa  shima).— 
?  Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860;  author's  separate,  p.  11 
(Okinawa). —  Trimeresurus  flavoviridis  Boulenger,  Fauna  Brit.  India, 
Rept.,  1890,  p.  425  (Loo  Choo). — Lachesis  flavoviridis  Boulenger,  Cat. 
Sn.  Brit.  Mus.,  Ill,  1896,  p.  550  (Okinawa).— Boettger,  Kat.  Schl.  Mus. 
Senckenberg.,  1898,  p.  139(0-shima,  "Liu  Kiu  gruppc").— Brown,  Proc. 
Phila.  Acad.,  1902,  June  11,  p.  185  ("Loo  Choo  Islands").— Schenkel, 
•  Verh.  Naturf.  Ges.  Basel,  XIII,  Pt.  1,  — ,  p.  179  (Okinawa).  -Wall, 
Proc.  Zool.  Soc.  London,  1903,  p.  102(LooChoos);  1905,  II,  p.  516  (Amami; 
Okinawa). 

1880.  Trimeresurus  riukiuanus  Hilgendorp,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin, 
1880,  p.  118,  pi.  — ,  figs.  6-10  o  (type-locality,  District  Nase,  O-shima; 
types,  Nos.  9767-9768,  Berlin  Mus.).— Doederlein,  Mitth.  Dcutsch.  Ges. 
Ost-Asiens,  III,  1881,  p.  149  (Amami-o-shima). — Landoih,  WVstfal.  Prov. 
Ver.  16  Ber.,  1887  (p.  45).— Fischer,  Jahrb.  Wiss.  Anst.  Hamburg,  V, 
1888,  p.  20  (Okinawa  shima).— Okada,  Cat.  Vert.  Japan,  1891,  p.  70 
(Okinawa;  O-shima).— Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860; 
author's  separate  p.  11  (Amami-o-shima;  Okinawa  shima). 

The  type  of  Hallowell's  Bothrops  flavoviridis  which,  according  to 
his  statement,  was  much  mutilated  (only  61  ventrals  could  be  counted) 

«  Signifying  yellowish  green.       *>  Reproduced  in  this  work  on  Plate  XXVII. 
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has  apparently  been  lost.  From  Doctor  Stimpson's  MS.  catalogue 
it  is  learned  that  the  "viper/'  as  he  calls  it,  was  "killed  on  one  of  the 
Amakirrima  Isles  (Loo  Choo)  by  Mr.  Macomb  of  the  Hancock,  April 
1855/'  consequently  on  one  of  the  small  islands  composing  the  Ke- 
rama  shima  group  just  west  of  the  south  end  of  Okinawa  shima. 

Hilgendorf's  Trimeresurus  riukiuanus  on  the  other  hand  was 
described  from  specimens  obtained  in  the  Nase  district  on  Amami- 
o-shima,  the  principal  island  of  the  northern  group.  The  scale  formulas 
of  the  specimens  from  both  groups  agree  very  well,  and  a  direct  com- 
parison of  a  few  specimens  does  not  reveal  any  essential  difference. 
The  material  at  hand,  viz,  one  from  the  northern  group  and  two  from 
the  middle  group,  is  not  conclusive,  however.  The  former  seems  to 
have  a  somewhat  longer  snout  with  more,  or  smaller,  scales  between 
the  supraoculars,  but  until  verified  in  large  series  from  both  groups 
the  two  names  must  be  regarded  as  synonymous.  The  low  number  of 
scale-rows  assigned  to  his  specimen  by  Hallo  well,  viz,  31,  is  evidently 
due  to  the  fact  that  the  specimen  was  mutilated. 

Okada  in  his  List  of  the  Vertebrates  of  Japan  enumerated  both  T. 
fiavoviridis  and  T.  riukiuanus  as  separate  species,  though  possibly  he 
included  the  former  with  T.  okinavensis  which  was  not  then  described. 
Doctor  Fritze,  however,  enumerates  all  three  from  Okinawa.  Inas- 
much as  he  seems  actually  to  have  examined  specimens  of  two  species 
it  is  probable  that  the  one  from  Tokushimura  was  really  a  T.  okirrn- 
vensis  although  enumerated  as  a  T.  fiavoviridis. 

Description  (fig.  369).— Halfgrmvn  female;  U.S.N.M.  No.  31818; 
Amami-o-shima,  Riu  Kiu;  Dr.  H.  M.  Smith  collection.  Rostral 
almost  as  high  as  broad,  nearly  triangular,  the 
sutures  with  first  supralabials  and  internasal 
being  very  short,  just  visible  from  above ;  a  single 
small   scale  behind   the  rostral   separating  the 

Kio     369  —  Trimeresurus 

flavoviridis.  nat.  size,  anterior  nostrils;  four  or  five  shields,  including 
side  of  head.  no.  16,  the  anterior  nostrils,  forming  the  raised  canthus 
rostralis  between  rostral  and  supraocular,  the 
shield  second  from  the  supraocular  being  the  largest;  supraocular 
long,  pointed  anteriorly,  half  as  wide  as  interocular  space;  upper 
head  scales  smooth,  small,  about  13  in  a  line  between  the  supra- 
oculars; nostril  round,  in  the  posterior  margin  of  the  anterior  nasal 
which  is  turned  over  the  canthus  rostralis  to  the  upper  side  of  the 
head;  loreal  nearly  rectangular,  slightly  longer  than  high;  two  pre- 
oculars,  very  elongated,  both  in  contact  with  loreal,  the  upper  nearly 
twice  as  long  as  the  latter,  the  lower,  which  forms  the  upper  posterior 
border  of  the  pit,  much  narrower  than  the  upper;  a  long  narrow 
shield  bordering  the  pit  below,  separated  from  long  subocular  by  a* 
couple  of  small  scales;  eye  rather  large,  vertical  diameter  equaling 
its  distance  from  edge  of  lip;  a  very  long  narrow  crescentic  subocular 
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Trimeresurus  flavoviridis.    (From  Hilgendorf.) 

For  explanation  of  plate  see  page  555. 
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separated  from  the  lower  precular  and  from  the  subfoveal  by  several 
small  scales;  from  the  fourth  supralabial  by  two  rows  of  scales,  and 
from  the  temporals  by  a  single  row  of  smaller  scales ;  one  postocular 
on  left  side,  three  on  right,  in  adition  to  suboculars ;  lower  temporals 
large,  upper  ones  small,  smooth  scales;  8  supralabials,  first  subtrian- 
gular,  second  forming  the  anterior  border  of  the  pit,  third  largest, 
fifth  to  eighth  small,  low;  three  lower  labials  in  contact  with  anterior 
chin-shields,  fourth  and  fifth  being  separated  from  them  by  scales; 
anterior  pair  of  chin-shields  much  larger  than  posterior,  which  are 
scarcely  differentiated  from  the  other  postgeneials  and  separated  by 
a  pair  of  smaller  scales;  35  rows  of  narrow  pointed  scales,  of  which 
all  except  the  outer  are  keeled  and  provided  with  two  apical  pits ;  226 
ventrals;  anal  undivided;  tail  defective,  subcaudals  73 4- ,  very  few 
missing.  Color  (in  alcohol)  above  very  pale  isabella-color,  on  each 
side  of  the  median  line  with  a  series  of  elongated  darker  brownish  spots, 
which  are  nearly  in  pairs  anteriorly  but  alternating  on  the  posterior 
two-thirds,  mostly  anastomosing  across  the  median  line ;  on  the  sides 
a  similar  but  very  obscure  series;  on  the  upper  side  of  the  tail  the 
spots  become  united  to  regular  cross-bars;  occiput  with  a  very 
obscure  pattern  of  several  elongate  divergent  spots;  sides  of  head 
whitish  with  a  narrow  brown  line  from  upper  corner  of  subocular 
across  the  temples  to  the  sides  of  neck,  one  scale  above  last  supra- 
labial;  all  the  brown  markings  are  dark-edged  with  paler  centers; 
underside  uniform  whitish. 

Dimensions. 

mm. 

Total  length 612 

Snout  to  vent 517 

Vent  to  tip  of  tail -95 

This  species  grows  to  a  considerable  size.  Hilgendorfs  types  of  T. 
riuhiuanus  are  1.380  and  1.555  m.,  and  Doctor  Fischer  records  two 
specimens  measuring  1.433  and  1.285  m.,  respectively.  A  snake  of 
this  kind  over  5  feet  long  must  be  a  pretty  dangerous  reptile. 

Variation. — The  number  of  scale  rows  shows  considerable  varia- 
tion, viz,  from  33  to  37,  though  35  seems  to  be  the  normal  number, 
inasmuch  as  in  13  specimens  more  than  two-thirds  have  this  number. 
Doctor  Wall  records  a  specimen  with  40  scale  rows.  Ventrals  vary 
between  222  and  234,  subcaudals  between  75  and  90.  Supralabials 
usually  8,  but  a  specimen  in  the  Hamburg  Museum  has  7  on  one 
side,  and  other  specimens  are  on  record  as  having  9. 

The  size  of  the  small  scales  on  top  of  the  head  is  not  so  variable  as 
the  figures  given  for  the  number  of  scales  on  a  line  between  the  supra- 
oculars, namely,  from  7  to  13  would  indicate,  since  the  discrepancy 
depends  chiefly  upon  the  irregular  size  of  these  scales  on  the  inter- 
ocular  region. 
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The  two  specimens  from  Okinawa  before  me  are  smaller  than  the 
one  described  above  and  show  a  more  definite  color  pattern.  The 
lateral  markings  are  so  light  as  to  be  almost  lost  while  the  dorsal 
blotches  are  shorter,  with  a  greater  tendency  to  combine  into  median 
transverse  marks  across  the  middle  line,  thus  forming  angular  cross- 
bars deeply  notched  in  front  and  behind  and  with  a  large  pale  spot  on 
each  side  of  the  median  line.  The  pattern  on  the  top  of  the  head  is 
also  very  sharply  defined  and  formed  as  shown  in  Hilgendorfs  figure 
of  his  type  of  T.  riuJciuanus  (Plate  XXVII,  fig.  1  of  this  work). 

Habitat. — This  dangerous  snake  is  confined  to  the  islands  of  the 
Okinawa  and  O-shima  subgroups  of  the  Riu  Kiu  Archipelago,  in  some 
of.  which  it  appears  to  be  rather  common.  Amami-o-shima,  and — 
according  to  Doederlein,  also  Korae  shima,  are  particularly  notorious 
for  the  occurrence  of  the  "  habu,"  while  both  he  and  Fritze  assert  that 
it  is  much  less  common  in  Okinawa  shima. 

It  is  represented  by  closely  allied  species  in  the  southern  group  and 
in  Formosa. 

List  of  specimens  of  Trimtresurus  flavoviridis. 


Museum.    |  No. 


U.S.N.M...  31818 

i 
Sci.      Coll.  j      16 

Tokyo.      ! 
Imp    Mus.  9 

Tokyo. 
Hamburg.  J  1540 

Brit.  Mus..  a 

Do b 

Do r 

Do ./ 

Do c 

Do / 

Do g 

Berlin 97»>7 

Do 9708 


Sex  and 
age. 


(«) 
Female  <> 
Youngc 

....do... 

....do... 


Locality. 


When 
col- 
lected. 


By  whom  col- 
lected or  from 
received. 


1855 

Amakarima     Is-     April- 
land. 

Amami-o-shima 

I     1887. 
Oshiro  mura,  Oki-  .  May  10 

nawa  shima.         i 
Okinawa  shima  ...  I 


.do. 


Mr.  Macomb '  31 


■3  '  - 


i 


Dr.  H.M.Smith.;  35  226 


Tashiro J  35  >222       1 


35  ,223       1 


Female  - 
....do.-, 

Male-.. 

Young  - 

Male-  .. 

Young  - 
do.*1  .' 

Adult/.. 


Doctor      War-     35  227  '     1  .  80 

burg.  j 

Dr.  J. G.  Fischer.,'  35  225  I     1  80 

1  76 


-8 


....do 

...do ' do ]  37  225 

...do ! Mr.  Hoist i  35  231  1  90 

. ...do : do 33  229  1  79' 

"LooChoo  Is."  ...' '  H.  Pryer 33  223  1  86  ' 

...do do " I  35  222  1  83  j 

....do do 35  230  1  75  7-8        8 

Nase,       Amami-    Doctor  Hilgen-    35  |226  I     1  84 8 

o-shima.  ,  dorf. 

I. ...do./ do do 37  228  1  86....      8 


n  Type,  specimen  mutilated,  the  number  of  scale  rows  given  is  therefore  probably  not  correct. 

''Description,  p.  470. 

rFig.  3-9. 

-Boulenger.  rat.  Ill,  p.  550. 

r  Boulenger.  Proc.  Zool.  Soc,  1887,  p.  149. 

t  Types  of  T.  riukiinus,  llilgendorf,  p.  118.  The  scale  formulas  as  here  given  for  each  individual  may 
not  be  exactly  corrert,  as  Hilgendor's  statement  is  not  cpiite  explicit;  however,  they  are  correct  for 
the  two  specimens  together. 
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TRIMERESURUS  OKINAVENSIS"  Boulenger. 
KTJFAH  (native  name  in  OKINAWA  SHIMA  according  to  TASHIRO). 

1892.  Trimeresurus  okinavensis  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct. 
1892,  p.  302  (type-locality,  Okinawa  shima;  types  in  Brit.  Mus.;  Hoist, 
collector). — Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  861;  author's  sepa- 
rate, p.  12  (Okinawa). — Lachesis  okinavensis  Boulenger,  Cat.  Sn.  Brit. 
Mus.,  Ill,  1896,  p.  549,  pi.  xxv,  fig.  2  (Okinawa).— Wall,  Proc.  Zool. 
Soc.  London,  1905,  II,  p.  516  (Okinawa;  Amami;  Yaku). 

1894.  ? Boihrops  flavoviridis  Fritze,  Zool.  Jahrb.  Syst.,  VII,  p.  860;  author's 
separate,  p.  11  (Tokuchimura,  Okinawa)  (not  of  Hallowell?). 

Description. — Adult  female;  Science  College  Museum,  Tokyo,  No. 
17;  Okinawa  shima;  March,  1887;  Tashiro,  collector.  Rostral  nearly 
as  high  as  broad,  scarcely  visible  from  above;  behind  the  trun- 
cated upper  edge  three  scales  of  the  same  size  as  the  other  upper  head 
scales  in  a  line  between  the  anterior  nasals  and  the  first  canthal  scale; 
four  canthal  scales  between  anterior  nasal  and  supraocular  decreasing 
in  size  posteriorly;  supraoculars  wider  than  one-third  the  in terocular 
space;  8  scales  on  a  line  between  the  supraoculars;  head  scales  flat, 
smooth  anteriorly,  faintly  tubercular  or  keeled  on  parietal  and  occip- 
ital regions;  nostril  large,  rounded,  in  posterior  margin  of  anterior 
nasal  which  is  much  larger  than  posterior,  its  upper  anterior  edge  just 
visible  from  above,  but  not  turned  over  the  canthal  edge;  a  small 
loreal,  nearly  twice  as  long  as  high  below  second  and  third  canthal 
scales,  in  contact  behind  with  the  two  preoculars,  of  which  the  upper  is 
twice  as  wide  as  the  lower;  pit  very  large;  subfoveal  shield  entering 
eye  below  preoculars;  eye  rather  small;  three  small  suboculars 
separated  from  supralabials  by  two  scale  rows;  two  postoculars; 
temporal  scales  numerous,  the  upper  ones  small,  keeled,  the  lower 
series  next  to  the  supralabials  larger,  smooth;  8  supralabials,  first 
small,  triangular,  separated  from  loreal  by  one  scale,  second  broad, 
forming  anterior  border  of  pit,  third  largest;  two  lower  labials  in 
contact  with  anterior  chin-shield ;  posterior  chin-shield  scarcely  differ- 
entiated; 23  rows  of  rather  obtuse  scales  with  obscure  apical  pits,  all 
keeled,  except  outer  row,  but  keels  not  reaching  the  tip  of  the  scales ; 
128  ventrals;  anal  entire;  51  pairs  of  subcaudals.  Color  (in  alcohol) 
above  brownish  gray,  with  large  transverse  blotches  of  brown  ante- 
riorly and  posteriorly  narrowly  edged  with  dusky;  a  series  of  lateral 
spots  on  the  middle  of  the  sides,  each  one  below  the  corresponding 
dorsal  blotch  of  which  it  is  a  detached  portion  and  with  which  it  is 
not  alternating;  below  and  alternating  with  these  another  row  of  dark 
brown  spots  situated  on  the  two  outer  scale  rows  and  the  adjacent  part 
of  the  ventrals;  a  broad  dark  brown,  black-edged  band  three  scales  wide 
from  eye  over  temporal  region  to  posterior  end  of  lower  jaw,  its  ante- 
rior border  crossing  the  last  supralabial  at  the  corner  of  the  mouth; 
above  this  a  narrower  whitish  band,  and  a  similar  one  below  it  on  the 


a  From  Okinawa. 
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last  four  supralabials,  crossing  to  the  lower  jaw;  sides  of  face  anterior 
to  this  brown  with  two  darker  blotches  across  both  lips  at  the  level  of 
second  and  fourth  supralabial;  on  the  lower  lip  a  third  similar  dark 
brown  blotch  near  the  corner  of  the  mouth;  underside  pale  obscurely 
clouded  with  brownish. 

Dimensions. 

mm. 

Total  length. , 445 

Snout  to  vent 371 

vent  to  tip  of  tail 74 

Variation. — Supralabials  vary  between  8  and  7,  ventrals  between 
127  and  134,  subcaudals  between  42  and  51  pairs  in  the  three  speci- 
mens which  have  thus  far  been  recorded.  Doctor  Wall  reports  one 
specimen  with  24  scale  rows. 

Habitat — The  few  specimens  known  of  this  species  have  nearly  all 
come  from  Okinawa  shima.  According  to  a  recent  paper  by  Doctor 
Wall  the  collector  of  Mr.  Owston  obtained  not  only  four  specimens 
in  Okinawa  shima,  but  also  three  in  Amami-o-shima,  and  one  in  Yaku 
shima.  The  latter  occurrence  is  so  extraordinary,  however,  that  it 
would  be  well  to  await  corroborative  evidence,  as  some  mistake  in 
the  labeling  may  be  possible. 

As  I  have  stated  elsewhere,  there  is  no  near  relative  of  this  species 
known  from  Formosa,  but  as  it  is  allied  to  the  Himalayo-Chinese 
Trimeresurus  monticola,  the  latter  or  a  related  form  may  be  expected 
to  occur  in  that  island. 

List  of specimens  of  Trimeresurus  ohinavensis. 


Museum. 

1 
No.1 

Sex. 

Locality. 

When 
collected. 

By  whom  col- 
lected. 

o 

1 

1 

a 

CO 

> 

i 

< 

SB 

1 

3 
« 

GO 

SB 

c 
>~ 
t 

c 

1887. 

Sci.  Coll.  Tokyo. . . 

17  1 

Female  a 

Okinawa  shima. 

Mar.  — 

Tashiro 

23 

128 

1 

« 

8 

6 

Brit.  Mus 

a 

....do.fr  . 

do 

P.  A.  Hoist... 

23 

130 

1 

43 

9 

* 

Do 

b  ' 

1 

....do.  ft. 

do 

do 

21 

129 

1 

I47 

6 

a  Description,  p.  479.  &  Types;  Boulenger,  Cat.  Ill,  p.  549 

TRIMERESURUS  GRAMINEUSo   (Shaw). 

1802.  Coluber  gramineus  Shaw,  Gen.  Zool.,  Ill,  Pt.  2,  p.  420  (type-locality,  Viza- 
gapatam,  India;  based  on  Russell's  Ind.  Serp.,  I,  pi.  ix). —  Trimeresurus 
gramineus  Guenther,  Rept.  Brit.  India,  1864,  p.  385.  Boettger,  Ber. 
Senckenberg.  Naturf.  Ges.,  1888,  Abh.  p.  188  (South  Formosa);  1894. 
p.  135  (Hainan). — Boulenger,  Fauna  Brit.  India,  Rept.,  1890,  p.  429 
(southern  China,  India,  Malay  Peninsula  and  Archipelago,  etc.).— Stej- 
neger,  Joum.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  225  (Taipa,  For- 
mosa).— Lachesis  gramineus  Boulenger,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896, 


a  Signifying  of  grass,  grassy;  referring  to  its  green  color. 
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p.  554  (southeastern  Asia;  Formosa).— Wall,  Proc.  Zool.  Soc.  London, 
1903,  p.  99  (Hongkong;  Formosa).— Lachesis  graminea  Boettger,  Kat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  139  (south  Formosa,  etc.) 

1802.  Coluber  viridis  Bechstein,  Lacepede's  Naturg.  Amph.,  IV,  p.  252,  pi. 
xxxix,  fig.  1  (type-locality,  Vizagapatam,  India;  based  on  Russell's 
Ind.  Serp.,  I,  pi.  ix). — Trimeresurus  viridis  Lacepede,  Ann.  Mus.  Paris 
IV,  1804,  p.  209. 

1839.  Trigonocephalies  ery thrums  Cantor,  Proc.  Zool.  Soc.  London,  1839,  p.  31  (type- 
locality,  Ganges  Delta,  India;  type  in  Brit.  Mus.;  Cantor,  collector.— 
Trimeresurus  erythrurus  Guenther,  Rept.  Brit.  India,  1864,  p.  386. — 
Swinhoe,  Proc.  Zool.  Soc.  London,  1870,  p.  412  (Takow,  Formosa). 

1842.  Trimesurus  albolabris  Gray,  Zool.  Miscell.,  (p.  48)  (type-locality,  China; 
types  in  Brit.  Mus.;  Reeves,  collector). 

1853.  Trimesurus  elegans  Gray,  Ann.  Mag.  Nat.  Hist.  (2),  XII,  p.  391  (type-local- 
ity, Sikkim;  type  in  Brit.  Mus.;  Hooker,  collector)  (not  Craspedocepha- 
lus  elegans  Gray,  1849). 

Description  (figs.  370-372) .—Adult  male;  U.S.N.M.  No.  36516; 
Taihoku  (Taipa),  Formosa;  September,  1897;  T.  Tada,  collector. 
Rostral  as  high   as   broad,  very  narrow  above,   nearly  triangular 

370 


371 


Figs.  370-372.— Trimeresurus  gramineus.    1§  x  nat.  size.    370,  top  of  head;  371,  side  of  head; 

372,  UNDERSIDE  OF  HEAD.  No.  2«  S(  I.  COLL.  TOKYO. 

bordered  behind  by  a  single  scale  between  the  upturned  anterior 
corners  of  the  nasal,  just  visible  from  above;  canthus  rostralis 
sharp,  formed  anteriorly  by  the  upturned  edge  of  the  nasal,  the 
upturned  edge  of  an  elongated  shield  corresponding  to  the  loreal  in 
the  other  species  here  described  and  the  upturned  portion  of  the 
upper  preocular;  head  shields  small,  smooth  anteriorly,  keeled  on 
parietal  and  occipital  regions;  supraoculars  very  narrow,  occupying 
only  the  outer  edge  of  the  supraocular  region,  their  width  being 
scarcely  more  than  one-fifth  the  distance  between  them;  about  12 
scales  on  a  line  between  the  supraoculars;  nasal  large,  smooth,  undi- 
vided, with  a  round  nostril  pierced  near  the  lower  edge;  behind  it 
above,  on  the  canthal  ridge  an  elongated  shield,  being  the  loreal  of 
the  other  species;  below  it,  separating  it  from  the  first  supralabial, 
and  between  nasal  and  the  upper  portion  of  second  supralabial  which 
26485— No.  58—07 31 


Digitized  by 


Google 


482  BULLETIN   58,   UNITED   STATES   NATIONAL   MUSEUM. 

enters  the  pit,  two  small  scales,  one  above  the  other,  two  elongate 
anterior  preoculars,  the  upper,  which  is  somewhat  wider  anteriorly 
turned  up  over  the  canthal  ridge,  the  lower  forming  the  upper  border 
of  the  large  pit;  the  subfoveal  as  large  as  the  lower  preocular,  pos- 
teriorly entering  eye  between  the  latter  and  the  subocular;  a  long, 
narrow,  crescentic  subocular  anteriorly  in  contact  with  subfoveal, 
separated  from  fourth  and  subsequent  supralabials  by  one  and  pos- 
teriorly two  rows  of  scales;  three  small  postoculars  on  left  side,  two 
on  right;  temporals  numerous,  lower  ones  largest,  upper  ones  smaller, 
keeled;  10  supralabials,  first  small,  triangular,  second  very  high, 
forming  anterior  border  of  pit,  third  largest,  fourth  slightly  larger 
than  fifth  to  tenth,  which  are  subequal ;  3  lower  labials  in  contact  with 
anterior  chin-shields,  posterior  chin-shields  scarcely  differentiated; 
21  rows  of  narrow,  pointed,  keeled  scales  without  apical  pits;  161 
ventrals;  anal  entire;  69  pairs  of  subcaudals;  tip  of  tail  rather 
blunt.  Color  (in  alcohol)  above  saturated  uniform  "parrot-green;" 
from  the  subocular,  under  the  center  of  the  eye,  a  narrow,  strongly 
defined,  pale-yellowish  line,  the  lower  row  of  temporals  and  across 
the  last  supralabial  to  the  side  of  neck  and  from  there  to  near  the  tip 
of  the  tail  on  the  middle  line  of  the  outer  scale  row,  the  lower  edge  of 
which  is  somewhat  darker  than  the  rest  of  the  body;  underside 
paler  green,  washed  with  blue  so  as  to  be  almost  "beryl-green" 
toward  the  sides;  tips  of  tail  colored  like  the  rest  of  the  body. 

Dimensions. 

mm. 

Total  length 618 

Snout  to  vent 488 

Vent  to  tip  of  tail 130 

The  female  appears  to  have  a  relatively  much  shorter  tail.  No.  2a, 
Science  College  Museum,  measuring  525  mm.  in  total  length,  has  a 
tail  only  92  mm.  long. 

Variation. — The  Formosan  specimens  examined  by  me  are  very 
uniform,  both  in  scutellation  and  coloration,  as  will  be  seen  from  the 
table  at  the  end,  but  in  individuals  from  all  over  the  wide  range  of  the 
species  there  is  displayed  a  corresponding  range  of  variation.  Thus, 
19  and  23  scale  rows  are  occasionally,  though  rarely,  recorded;  supra- 
labials vary  between  8  and  12,  ventrals  between  145  and  175,  sub- 
caudals between  53  and  75  pairs.  The  color  variations  consist  in 
more  or  less  distinct  blackish  dorsal  cross  bands  and  the  absence  of 
the  lateral  yellow  line.  The  terminal  portion  of  the  tail  is  frequently 
yellow  or  reddish,  a  color  phase  which  until  recently  was  regarded 
as  a  distinct  species  under  the  name  of  Trimeresurvs  erylhrurns. 

Habitat. — This  species  is  widely  distributed  from  the  Himalayas  in 
the  north  and  west,  through  India,  Indo-China,  southern  China,  to  the 
Malayan  peninsula,  Sumatra,  Java,  and  Timor  in  the  south,  and 
Formosa  in  the  east. 
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In  Formosa  it  was  first  collected  by  Swinhoe,  who  found  it  at 
Takow,  no  less  than  seven  specimens  from  him  being  in  British 
Museum.  Both  the  Hamburg  and  the  Senckenbergian  Museum,  in 
Frankfort  on  the  Main,  have  specimens  from  south  Formosa,  the 
former  (No.  1541)  through  Doctor  Warburg,  the  latter  through 
Schmacker.  Mr.  Tada,  who  collected  in  Formosa  for  the  Japanese 
Government  in  1896  and  1897,  brought  four  specimens  from  Taihoku 
(Taipa),  and  stated  that  it  is  common,  especially  in  northern  Formosa. 

List  of  specimens  of  Trimeresurus  yramincus. 


Museum.   |    No.    ,      Sex. 


Locality. 


I     When    ,  By  whomcol- 
!  collected.        locted. 


I.S.N.M.... 

5*1.    V  Oil., 

Tokyo. 

Do 

Do 

Brit.  Mus... 

Do 

Do 

Do 

Do 

Do 

Do 


2a 


Male"  ..    Taipa, Formosa.. 
Female  *- do 


I 


1897. 
Sept.  — ,    T. 
...do 


Tada. , 
.do... 


26  |  Male....1 do 


2c 


I  ' 


do do 

do do ' do do 

Male,  c  . .  I  Formosa H.  Swinhoe  . 

a    do.e do do 

0    do.c do ' do 

y  ' do.c. do do 

6    do.c do ' ' do 

€    do.c do do 

<   do.f do [ do 


1 

'  1 

4/ 

"3 
c 

1 
5 

c 
u 
a. 

2 

ft 

21 

Hil 

1 

».9 

12 

10 

21 

138 
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« 

12 

9-10 

21 

158 

1 

r»9 

11 

10 

21 

159 

1 

73 

11 

9-10 

*'l 

1«3 
,159  ' 
l.Vi  1 

1 

1 
1 

<>7 
71 
«8 

21 

21 

21 

1(12 

1 

M 

*>1 

155 
152 
151 

1 
1 

21 

21 

a  Description, p.  481. 


b  Figs.  370-372. 


c  Houlengcr,Cat.  Ill, p.  556. 


Subclass    SYNAPSIDA. 
1903.  Synapsuia  H.  F.  Osborn,  Science  (n.  s.)  XVII,  Feb.  13,  1903,  p.  276. 

Order  TESTUD1NATA. 

1788.  Testudines  BatscH,  Anleit.  Kenntn.  Thierc,  Mineral.,  I  (]>.  137). 

1802.  Chelonia  Macartney  in  Ross'  Transl.  Cuvier's  Lcct.  Comp.  Anal .,  I.  tab.  in. 

1804.  Chelonii  Latkeille.  Nouv.  Diet,  d'  Hint.  Nat.,  XXIV,  tabl.  iiWHh.  ]).  Hi. 

1807.  Cntaphractx  Link,  Besehr.  Nat.  Samml.  Rostock,  II,  p.  51.  • 

1811.  Ttstudinata  Oppkl.  Ordn.  Kept.,  p.  3. 

1814.  Perostia  Rafinksqik,  Speech  io  Sci.  (Palermo)  II.  no.  9,  1  SHt.,  1814,  p.  66. 

1822.  Chelonea  Fleming,  Philos.  Zool.,  II,  p.  268. 

1825.  Fornicata  Hawokth.  Philos.  M:uj.,  1825.  ip.  372 >. 

1828.  Sterrichrotes  Ritgen,  Nova  Acta  Acad.  Loop.  (  ami.,  XIV.  p.  269. 

1828.  (Jitlynpt.  Waaler,  Isis,  1828,  p.  861. 

1837.  Chelonites  Birmkistkh,  Ilandb.  Nature..  p.  730. 

1839.  Ckrhnifbs  SwAinson.  Nat.  Hist.  Classif.  Fish.  Amph.  Rept.,  II  (Lardnor's 

(ab.  Enoyel.),  p.  112. 

1845.  Testudinca  Graven iiokst.  Thierwelt,  p.  45. 

1819.  Tylopoda  Mayer,  Rheinland  und  Westphal.  Verhandl.,  VI  (p.  177). 
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The  proper  interrelationship  between  the  various  types  of  living 
Chelonians  has  not  been  finally  determined  as  yet.  The  greatest 
stumbling  block  has  been  the  Dermochelys,  which  some  authors,  such 
as  Baur  and  Fuerbringer,  regard  as  a  highly  specialized  form  more  or 
less  closely  allied  to  the  other  marine  turtles,  while  others  have  taken 
the  opposite  view,  regarding  it  as  one  of  the  most  primitive  types  and 
so  radically  different  from  all  the  other  chelonians  as  to  make  it  expe- 
dient to  collect  the  latter  in  one  great  suborder  and  to  keep  Dermo- 
chelys by  itself  in  another.  The  former  view  is  scarcely  tenable,  if 
Goette°  is  correct  in  regarding  the  bony  carapace  of  the  majority  of 
turtles  as  an  integral  part  of  the  skeleton  as  opposed  to  the  dermal 
origin  of  the  dorsal  mosaic  of  Dermochelys.  On  the  other  hand,  the  soft- 
shelled  turtles  exhibit  so  many  differences  from  those  with  a  horny 
covering  that  it  seems  inexpedient  to  include  them  in  the  same  cate- 
gory. For  these  reasons  it  has  been  thought  best  to  adhere  to  the 
division  first  proposed  by  Seeley,  in  1882,  but  to  substitute  subordinal 
names  for  those  chosen  then  by  him,  these  having  the  form  of  family 
names,  as  understood  by  most  zoologists. 

The  characters  which  define  the  three  suborders  may  be  tabulated 
as  follows: 

a1  No  solid  carapace,  the  vertebrae  and  ribs  being  separated  from  a  shell  consisting  of  a 

mosaic  of  numerous  small  polygonal  bony  plates  imbedded  in  a  leathery  skin;  no 

descending  process  of  the  parietal  hone;  limbs  without  claws. .  1.  Athec^e,  p.  485. 

a2  A  solid  carapace  of  a  few  large  symmetrical  bony  plates  not  separated  from  the 

underlying  vertebrae  and  ribs;  parietals  with  descending  processes;  limbs  with  at 

least  one  claw  each. 

61  Body  covered  with  horny  scutes  arranged  differently  from  the  bony  plates  beneath ; 

epiplastra  and  hyoplastra  in  contact,  not  separated  by  entoplastron;  center 

of  last  cervical  and  first  dorsal  vertebra?  articulating  with  each  other;  fourth 

digit  never  with  more  than  three  phalanges;  jaws  covered  by  horny  sheaths 

not  concealed  under  fleshy  lips 2.  Laminifera,  p.  488. 

b2  Body  covered  by  an  undivided  leathery  skin  without  scutes;  epiplastra  separated 
by  entoplastron  from  hyo-plastra;  last  cervical  vertebra  articulating  with  first 
dorsal  by  zygapophyses  only;  fourth  digit  with  more  than  three  phalanges; 
jaws  concealed  under  fleshy  lips 3.  ChilotjE,  p.  513. 

The  turtles  occurring  within  our  limits  may  be  easily  referred  to 
their  respective  families  by  the  following: 

ARTIFICIAL    KEY   TO    FAMILIES    OF   TURTLES. 

a1  Limbs  eiawless;  back  with  five  longitudinal  keels  or  ridges  {Athecx). 

Dermochelijxe,  p.  485. 
a2  Limbs  with  at  least  one  claw  each;  back,  if  keeled,  with  at  most  three  longitudinal 
ridges. 
bl  Outer  body  covering  a  soft  skin  without  horny  plates  (Chilotse). 

Trionychim:,  p.  514. 
b2  Outer  body  covering  consisting  of  symmetrical  horny  plates  {Laminifera). 
cl  Limbs  not  paddle-shaped ;  claws  four  or  five  on  each  limb . .  Testudinid.«,  p.  488. 
c2  Limbs  paddle-shaped ;  claws  two  or  one  on  each  limb Oheloniid,f,  p.  506. 


"Zeitschr.  Wissensch.  Zool.,  LXVI,  1899,  pp.  407-434. 
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Suborder  ATHEC/E.o 

1871.  Athecar  Cope,  Prop.  Am.  Assoc.  Adv.  Sci.,  XIX,  p.  235. 

1880.  Dermatochelyidse  Seeley,  Quart.  Journ.  Geol.  Soc,  XXXVI,  p.  412. 

1889.   Athccata  Lydekkeh,  Cat.  Fuss.  Kept.  Brit.  Muh.,  Ill  (p.  223). 

I89C).  Atheva  Stratch,  Mem.  Acad.  St.  Petersbourg,  (7)  XXXVIII,  No.  2,  p.  38. 

1891.  Artihecx  Okada,  Cat.  Vert.  Japan,  p.  71  (misprint). 

Family  DERMOCITELID^. 

Limbs  paddle-shaped,  clawless;  shell  with  five  longitudinal  dorsal 
keels  and  covered  with  a  leathery  skin. 

The  leather-back  turtles  inhabit  the  oceans  between  the  Tropics, 
occasionally  straying  to  temperate  coasts.  When  full  grown  they 
reach  an  enormous  size.     Only  one  genus  is  known. 

Genus  DERMOCHELYS&  Blainville. 

1816.  Dermochelys  Blainville,  Bull.  Soc.  Philom.  Paris,  1816,  p.  119  (type,  T. 

coriacea). 
1820.  Sphargis  Merrem,  Syst.  Amphib.,  p.  19  (same  typo). 
1822.  Cariudo  Fleming,  Philos.  Zool.,  II  (p.  271)  (same  type). 
1828.  Scytina  Wagler,  Isis,  1828,  p.  861  (substitute  for  SpJiargis). 
1830.  Dermatochelys  Wagler,  Nat.  Syst.  Amphib.,  p.  133  (emendation). 
1832.  Chelyra  Rafinesque,  Atlantic  Journ.,  I,  No.  2,  p.  64  (type,  T.  coriacea). 

DERMOCHELYS   SCHLEGELII  e  (Garman). 

1835.  Sphargis  mercitrialis  Temminck  and  Schleoel,  Fauna  Japon.,  Rept.,  pp. 

10  (part),  76,  139,  pi.  i;  pi.  n,  figs.  3-5;  pi.  m  (Japan)  (not  of  Merrem). — 

Okada,  Cat.  Vert.  Japan,  1891,  p.  71  (Tango). 
1850.  Sphargis  coriacea  Bleeker  Natuurk.  Tijds.  Nederland.  Indie,  XV,  (p.  260), 

Padang,  Sumatra  (not  of  Linnaeus). — Tickel,  Journ.  Asiat.  Soo.  Bengal, 

Nat.  Hist.,  1862,  No.  IV,  p.  367,  pi.  — (Tenasserim).- McCoy,  Nat.  Hist. 

Victoria,  II,  Dec.  xi,  1885,  p.  1,  pi.  ci  (Portland.  Australia). — Derma- 

tochelys  c.  Guenther,  Rept.  Brit.  India,  1864,  p.  55.—  Dermochelys  c.  Bor- 

lenger,  Cat.  Chel.  Brit.  Mus.,  1889,  p.  10  (part );  Fauna  Brit.  India,  Rept. 

1890,  p.  50.— Burne,  Proc.  Zool.  Soc.  London,  1905,  I,  pp.  291  seqv. 

(Japan;  anatomy). 
1884.  Sphargis  coriacea  var.  schlcgelii  Garman,  Bull.  V.  S.  Nat.  Mus.,  No.  25,  p. 

303  (Tropical  Pacific  and  Indian  Oceans). 
1884.  Sphargis  schlegelii  Garman,  Bull.  I".  S.  Nat.  Mus.,  No.  25,  p.  295. 

Dr.  R.  A.  Philippi  has  recently  described''  and  roughly  figured  a 
new  species  Sphargis  angustata  from  the  coast  of  Chile.  It  is  not 
possible  at  present  to  say  whether  it  is  identical  with  D.  schlegelii 
or  not. 

The  exact  status  of  this  form  is  not  known  and  no  specimen  from 
the  Pacific  Ocean  has  come  under  my  observation.     Under  these  cir- 

o  From  the  Greek  rf,  without,  and  SffKrf,  a  closed  box. 

ft  From  diptia,  skin;  ;r^Aus,  turtle. 

c  Named  after  Dr.  Hermann  Sohlcgel.     See  p.  145. 

rfAnales  de  Universidad,  Mem.  Cient.  Liter.,  CII-CIV,  Oct.  1899,  p.  730. 
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cumstances  it  does  not  seem  necessary  to  submit  any  general  descrip- 
tion of  this  easily  identified,  gigantic  animal.  The  young  may  be 
found  some  day  in  the  southern  waters  adjacent  to  our  territory  and 
may  then  be  referred  to  their  proper  place  in  the  system  by  a  compar- 
ison with  the  appended  text  figures,  which  are  taken  from  an  Atlantic 
specimen  (figs.  373-376). 

A  specimen  was  recently  captured  in  Japan  and  acquired  for  the 
Royal  College  of  Surgeons  in  London,  where  the  skeleton  is  now 


Fig.  373.— Dermochelvs  coriacea,  young,    nat.  size,     entire  animal  from  above.    No.  19796. 

r.S.N.M. 

preserved.  A  detailed  account  of  the  muscular  and  visceral  anatomy 
of  this  specimen  has  been  published  recently  by  Mr.  R.  H.  Burne. 

Mr.  Burne  gives  the  following  description  of  some  of  the  external 
parts  of  this  animal. 

Description. —  Young  female;  Museum  Roy.  College  Surgeons,  Lon- 
don; Japan. 

In  color  the  animal  was  black  above,  blotched  with  irregular  white  spots,  each  of 
which  measured  on  an  average  1-2  cm.  in  diameter.  The  ventral  surface  of  the  body, 
limbs,  and  tail  was  dirty  white,  marked  with  irregular  longitudinal  bands  and  blotches 
of  black. 
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The  six  longitudinal  areas  into  which  the  carapace  is  divided  by  seven  bony  ridges 
are  apparently  of  equal  breadth — 1 1  cm.  in  the  middle  of  the  trunk-  -gradually  narrow- 
ing toward  the  tail. 


Figs.  374-376.— Dermochelys  coRiArEA,  young,    nat.  size.    374,  underside  of  shell;  375,  side 

OP  HEAD',  376,  UNDER8IDE  OF  HEAD.      No.  19796,  U.S.N.M. 

There  are  six  rows  of  scutes  half  embedded   in   the   thick  plastral  integument, 
a  double  row  along  the  mid-line,  with  two  single  row*  about  11  cm.  apart  on  either  side. 

Dimensions. 

mm. 

Total  length  (following  the  curve  of  the  carapace) 1, 350 

Length  between  the  bases  of  the  flippers b*80 

Girth  (under  fore  limb) 1, 350 

Girth  (midway  between  the  limbs ) 1 ,  400 

Girth  (at  base  of  hind  limb) 910 

Length  of  fore  limb  from  its  point  of  emergence  from  the  ImkIv  (fol- 
lowing the  outer  curve) 820 

Greatest  breadth  of  hand 200 

Length  of  hind  limb  (tibial  border) 3:J0 

Girth  of  head  at  hinder  extremity  of  the  gape 530 

From  point  of  snout  to  inner  canthus  of  eye 85 

From  point  of  snout  to  nostril 25 

Habitat. — Tropical  seas  between  the  east  coast  of  Africa  and  the 
west  coast  of  South  America,  occasionally  straggling  farther  north. 
Thus  von  Siebold  obtained  the  specimen,  from  which  the  figure  in 
Fauna  Japonica  is  taken,  in  Japan.  In  the  Imperial  Museum,  Ueno 
Park,  Tokyo,  there  is  one  from  the  coast  of  the  province  of  Tango,  on 
the  Sea  of  Japan.  A  young  female  was  recently  acquired  by  the 
Royal  College  of  Surgeons,  in  London,  from  A.  Owston. 
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Suborder  LAMINIFERA. « 

1820.  Laminifera  IIemprich,  Grundr.  Naturg.,  p.  102. 

1880.  Aspidochelyidx  Seeley,  Quart.  Journ.  Gtol.  Soc,  XXXVI,  p.  412. 

1895.   Cerachelya  IL«ckel,  Syst.  Phylog.  Wirbelth.,  p.  — . 

This  suborder,  which  comprises  the  Cryptodira  and  Pleurodira  of 
Cope  and  many  later  authors  and  which  equals  Dollo's  Thecophora 
minus  the  soft-shelled  turtles,  as  well  as  Baur's  Paradiacostoidea 
minus  the  leather-back  turtle,  is  trenchantly  characterized  by  the 
horny  plates  which  externally  cover  the  shell. 

IIemprich,  as  early  as  1820,  established  the  present  division  as 
opposed  to  that  of  the  Athecse  plus  Chilotx,  which  he  designated  col- 
lectively as  Coriacea.b 

The  horny-shelled  turtles  belong  to  two  different  superfamilies,  the 
Testudinoidex,  corresponding  to  the  group  Cryptodira,  and  the 
Chelydoideae,  equaling  the  Pleurodira,  but  only  members  of  the  former 
enter  our  limits,  as  at  the  present  day  the  latter  are  confined  to  the 
southern  hemisphere.  Of  the  numerous  families  composing  the  Tes- 
tudinoidex  only  two  are  intralimital,  viz,  the  marine  turtles,  with 
paddle-shaped  limbs  having  less  than  three  claws,  and  the  subfamily 
Emydinse  of  the  family  Testudinidst,  having  normal  limbs  with  more 
than  two  claws. 

Family  TESTUDINID^J. 

Subfamily  KMYDIN^C. 

Web-footed  turtles  having  the  nuchal  plate  without  costiform 
lateral  processes. 

The  terrapins  constitute  the  bulk  of  the  species  and  genera  of  turtles, 
widely  distributed  in  the  temperate  and  tropical  countries.  They 
live  in  streams,  lagoons,  or  on  land,  and  are  both  vegetable  and  animal 
feeders.     Some  species  are  highly  esteemed  as  delicacies. 

SYNOPSIS  OF  THE  EMYDINE  GENERA  OCCURRING  IN  JAPAN,  FORMOSA,  AND  KOREA. 

a>  Plastron  not  hinged;  plastron  and  carapace  joined  by  suture. 

bl  Triturating  surface  of  upper  jaw  with  a  longitudinal  median  ridge.  .Ocadia,  p.  489. 
b2  Triturating  surface  of  upper  jaw  without  a  median  ridge. 
cl  Choanae  behind  level  of  eyes;  skin  of  hinder  part  of  head  divided  into  small 

shields Geoclemys,  p.  496. 

c2  Choanre  between  the  eyes;  upper  surface  of  head  with  undivided  skin. 
d}  Hexagonal  neural  plates  with  the  anterior  lateral  edge  shorter  than  the 

posterior  lateral  edge Clemmys,  p.  492. 

d2  Some  of  the  hexagonal  neural  plates  with  the  anterior  lateral  edge  longer  than 

the  posterior  lateral  edge Geoemyda,  p.  500. 

a2  Plastron  hinged ;  plastron  and  carapace  joined  directly  by  ligament .  Cyclemys,  p.  503. 

a  From  lamina,  a  thin  plate  [of  horn,  in  this  case],  and  fero,  1  bear. 
6 Grundr.  Naturg.,  1820,  p.  101. 
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Each  of  these  genera  is  represented  in  the  territory  here  included  by 
a  single  species  only,  which  may  be  more  conveniently  identified  by 
the  following: 

ARTIFICIAL    KEY. 

a1  Plant ron  eniarginate  behind. 
61  Axillary  and  inguinal  shields  present;  upper  jaw  not  hooked. 
c1  Whole  top  of  head  smooth. 

d1  Sides  of  head  with  numerous  narrow  longitudinal  yellowish  stripes;  plastron 

yellow,  each  shield  with  a  large  brown  blotch Ocaiia  sinensis,  p.  489. 

d2  Head  nearly  uniformly  colored;  plastron  mainly  black. 

Clemmys  japoniea,  p.  492. 
c2  Posterior  half  of  top  of  head  with  skin  divided  into  small  shields. 

Geoclemys  reevesii,  p.  497. 

br  No  inguinal  shield;  upper  jaw  strongly  hooked Geoemyda  spengleri,  p.  501. 

<r  Plastron  rounded  behind Cyrlemys  fiavomarginata,  p.  503. 

Genus  OCADIA"  Gray. 

1870.  Ocadia  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Muh.,  I,  p.  35  (type,  Emys 
sinensis). 

Only  a  single  species  of  this  genus  is  known. 

•OCADIA  SINENSIS  Gray. 

Plate  XXVIII. 

1834.  Emys  sinensis  Gray,  Proc.  Zool.  Soc.  London,  1834,  p.  53  (type-locality, 
southern  China;  type  in  Brit.  Mus.;  J.  Reeves,  collector);  Cat.  Shield 
Rept.  Brit.  Mus.,  I,  1855,  p.  21,  pi.  vn  (Canton,  China). — Swinhoe,  Ann. 
Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  219  (Taiwan  fu,  Formosa).— Guenther, 
Rept.  Brit.  India,  1864,  p.  27  (south  Formosa). — Ocadia  sinensis  Gray, 
Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  I,  1870,  p.  35;  Proc.  Zool.  Soc.  Lon- 
don, 1873,  p.  192  (skull,  figure).— Boulexger,  Cat.  Chel.  Brit.  Mus., 
1889,  p.  85  (Canton;  Formosa). — Boettger,  Kat.  Rept.  Mus.  Senck en- 
berg.,  I,  1893,  p.  4  (Takao,  Formosa). — Stejneoer,  Journ.  Sei.  Coll. 
Tokyo,  XII,  Pt.  3,  1898,  p.  225  (Taipa,  Formosa). 

1844.  Emys  bennettii  Gray,  Cat.  Tortois.  Brit.  Mus.,  p.  21  (type-locality ''North 
America?";  type  in  Brit.  Mus.);  Cat.  Shield  Rept.  Brit.  Mus.,  I,  1855, 
p.  22,  pi.  x&  (China?);  Proc.  Zool.  Soc.  London,  1863,  p.  176  (identity 
with  E.  sinensis). — Sclater,  Proc.  Zool.  Soc.  London,  1862,  p.  151 

1870.  Emys  chinensis  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  I,  p.  28  (emended 
name). 

Description. —  Young,  probably  second  year;  Science  College 
Museum,  Tokyo,  No.  29;  Taipa,  Formosa;  September,  1S96;  T. 
Tada,  collector  (figs.  377-381).  Snout  conical,  projecting,  vertical 
profile  oblique,  straight;  edges  of  jaws  not  denticulated,  upper  jaw 
without  median  or  lateral  hooks,  distinctly  notched  mesially;  tritu- 
rating surface  of  upper  jaw  with  a  longitudinal  ridge  near  the  inner 
edge;  mandibular  symphysis  less  than  length  of  eye  slit;  skin  on 

a  A  coined  word  without  meaning. 

b Lower  figure  reproduced  in  this  work  on  Plate  XXVIII. 
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entire  top  of  head  smooth;  body  rather  depressed,  the  depth  being 
but  slightly  more  than  half  the  width  of  the  carapace;  carapace  with 

three  keels,  a  median,  contin- 
uous, broad,  prominent,  and 
one  on  each  side  consisting  of 
four  narrow,  low  keels,  one 
on  each  costal,  in  a  discon- 
tinuous series  inasmuch  as 
being  placed  obliquely  across 
the  costal  shields  the  poste- 
rior end  of  each  keel  extends 
externally  beyond  the  ante- 
rior end  of  the  one  follow- 
ing; nuchal  broader  than 
long ;  first  vertebral  squarish, 
somewhat  broader  in  front 
than  behind;  all  vertebrals 
broader  than  long,  about  as 
broad  as  the  adjacent  costals; 
margin  slightly  turned  up. 
not  serrated  behind,  though 
the  posterior  corner  of  each 
marginal  extends  slightly 
beyond  the  one  following; 
eighth  and  ninth  marginals 
broadest ;  plastron  flat,  emar- 
ginate  behind  sharply  bent 
at  the  bridge,  truncate  ante- 
riorly ;  posterior  lobe  as  long 
as  the  wTidth  of  the  bridge, 
narrower  than  the  shell ;  ab- 
dominal seam  longest,  equal- 
ing gular  and  humeral  seams 
together,  the  latter  being  the 
shortest;  pectoral  seam  as 
much  longer  than  the  femoral 
seam  as  the  latter  is  longer 
than  the  anal  seam ;  inguinal 
shield  twice  as  large  as  axil- 
lary;  toes  webbed  to  the  tips; 
tail  long,  a  little  more  than 
figs. 377-37S.-  ocadia  sinensis,  nat.  size.  377,  cara-  one-half  the  length  of  the 
pace;  37*.  plastron.  No.  i9.  sci.  coll.  Tokyo.        carapace,  tapering  to  a  point, 

Color  (in  alcohol):  Carapace  raw  umber,  each  shield  with  a  large, 
polygonal,  excentric,  well-defined  reddish  brown  spot;  each  marginal 
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anteriorly  narrowly  edged  with  bright  yellow;  underside  of  shell  ocher 
yellow,  each  shield  with  a  large  reddish  brown  blotch  at  the  outer 
posterior  corner,  each  marginal  and  each  shield  on  bridge  with  a 
narrow  circle  of  dark  brown,  the  reddish  brown  blotches  being  placed 


380 


Figs.  379-381.— Ocadia  sinensis.    1J  x  nat.  size.    379,  top  of  head;  380,  side  of  head;  381,  head 

FROM  FRONT.      NO.  29,  SCI.  COLL.  TOKYO. 

excentrically  to  this  ring;  crown  uniform  olive-brown,  the  rest  of  head 
and  fleck  olive,  with  narrow  longitudinal  black-edged,  pale  yellow 
stripes  between  pale  olive  stripes  of  nearly  the  same  width;  legs, 
feet,  and  tail  similarly  striped. 

Dimensions. 

mm. 

Greatest  length  of  carapace 73 

Greatest  width  of  carapace 58 

Greatest  length  of  plastron 66 

Length  of  hind  lobe  of  plastron 24 

Width  of  hind  lobe  of  plastron 32 

Width  of  opening  of  shell  posteriorly 38 

Width  of  bridge 24 

Depth  of  shell 31 

Width  of  head 12 

Length  of  tail  from  vent 38 

The  adults  are  said  to  have  shorter  tails,  the  females  shorter  than 
the  males.  In  very  young  specimens  the  tail  is  said  to  be  about 
two-thirds  the  length  of  the  shell.  The  lateral  keels  usually  disap- 
pear in  the  adults,  according  to  Boulenger,  who  records  an  adult 
specimen  with  a  length  of  shell  of  230  mm. 

Variation. — The  edges  of  both  jaws  are  described  by  Boulenger  as 
finely  denticulated,  and  the  pectoral  seam  as  equaling  or  exceeding 
the  gular  and  humeral  seams  together;  nuchal  may  be  longer  than 
broad,  and  second  and  third  vertebrals  may  be  as  long  as  broad. 

Habitat. — The  present  species  seems  to  be  restricted  to  southern 
China  and  the  island  of  Formosa.  On  the  latter  it  has  been  recorded 
both  from  the  northern  and  from  the  southern  part.  Swinhoe  had  it 
from  Taiwan  fu  and  the  Senckenberg  Museum  has  it  from  Takao, 
while  I  have  examined  a  specimen  from  Taipa,  and  Mr.  Tada  notes 
it  as  common  in  the  Tamsui  River,  though  he  may  possibly  have 
confounded  it  with  Cyclemys  favomarginata. 
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List  of  specimens  of  Oeadia  sinensis. 


Museum.  I  No.  |         Age.  Locality.  ^wtedCOl~ 


Sci.  Coll.  Tokyo 29 


Young  <» TaipH,  Formosa |  Sept. 


By  whom  col- 
lected. 


T.  Tada. 


«  Description,  p.  489;  figs.  377-381. 

Genus  CLEMMYS"  Ritgen. 

1828.  Clemmys  Ritgen,  Nova  Acta  Acad.  Loop.  Carol.,  XIV,  Pt.  1,  p.  272  (type, 

Emys  punctata). 
1832.   Chelopus  Rafinesqce,  Atlantic  Journ.,  I,  no.  2,  p.  G4  (same  type). 
1857.   Nanemys  Agassiz,  Contr.  Nat.  Hist.  U.  S.,  I,  p.  442  (same  type). 
1857.   Calemys  Agassiz,  Contr.  Nat.  Hist.  U.  S.,  I,  p.  443  (type,  C.  muhlenbergiu. 
1857.  Glyptemys  Agassiz,  Contr.  Nat.  Hist.  U.  S.,  I,  p.  443  (type,  G.  insculpta). 
1857.  Actinemys  Agassiz,  Contr.  Nat.  Hist.  U.  S.,  I,  p.  444  (type,  A.  marmorata). 

1869.  Mauremys  Gray,  Proc.  Zool.  Soc.  London,  1869  (p.  499)  (type,  M.  lanaria). 

1870.  Geoclemmy8  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  26  (type,  G.  gut- 

tata; not  of  1855). 
1870.  Socalia  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  35  (type,  5.  bealii). 
1870.  Emmenia  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  38  (type,  E.  grayi). 
1870.  Eryma  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  44  (type,  E.  laticeps). 

CLEMMYS  JAPONICA  (Temminck  and  Schlegel). 

I8HIGAXE. 

Plate  XXIX. 

1835.  Emys  vulgaris  Temminck  and  Schlegel,  Fauna  Japon.,  Rept.,  p.  63  (Japan) 

(not  of  Gray  1831). 
1835.  Emys  vulgaris  japonica  Temminck  and  Schlegel,  Fauna  Japon.,  Rept., 

p.  139  (Japan). — Schlegel,  Abbild.  Amph.,  1840,  p.  126,  pi.  xti. 
1835.  Emys  palustris  var.  japon[ica]  Temminck  and  Schlegel,  Fauna  Japon., 

Rept.,  pi.  viii,  figs.  l-4;b  pi.  ix. 
1844.  Emys  japonica  Gray,  Cat.  Tortois.  Brit.  Mus.,  p.  i9  (Japan);  Proc.  Zool. 

Soc.  London,  1869,  p.  190  (Japan).— Ok  ad  a,  Cat.  Vert.  Japan,  1891,  p.  71 

(Awaji;  Bingo;  Suwa;  Chikuzen ).— Clemmys  japonica  Strauch,  Chelon. 

Studien,  1862  (p.  32);  Mem.  Acad.  Sci.  St.  Pelersb.  (7),  XXXVIII,  no.  2. 

1890,  p.  70  (Tsu-shima;  Hondo).— Hilgendorf,  Sitz.  Ber.  Ges.  Naturf. 

Fr.  Berlin,  1880,  p.  Ill   (Tokyo).—  Boi  lenger,  Cat.  Chel.  Brit.  Mus., 

1889,  p.  106  (Kobe;  Yokohama).— Bo kttger,  Kat.  Rept.  Mus.  Sencken- 

berg.,  I,  1893,  p.  5  (Tokyo). 

1851.  Emys  caspica  var.  Dumeril,  Cat.  M£th.  Rept.  Mus.  Paris,  p.  8  (Japan). 

1852.  Emys  caspica  var.  japonica  Dimkril,  Arch.  Mus.  Paris,  VI,  p.  219. 

1878.   Cist u do  lutaria  Boettgeii,  Offenbach.  Ver.  Naturk.  17  and  18  Ber.,  p.   8 
(Japan)  (not  of  Limuvus,  Bell,  nor  Schneider). 

Judging  from  the  above  synonymy  one  might  suppose  that  the 
Japanese  Clunmys  is  a  particularly  close  ally  to  one  or  both  of  the 
west-palearctic  species,  since  it  has  been  described  as  a  varietjT  of 
Emys  iwlgaris  by  Temminck  and  Schlegel,  and  as  a  variety  of  E. 
caspica  by  Dum6ril.  This  is  not  so,  however,  and  the  only  character 
which  points  in  that  direction  is  the  short  anal  seam,  a  character 

a  From  kM^/ivc,  turtle.        b  Figs.  2-3  reproduced  in  this  work  on  Plate  XXIX. 
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which  is  not  constant,  as  shown  later  on.  Nor  does  it  appear  to  be 
very  closely  allied  to  any  of  the  other  species  of  Clemmys  known  with 
certainty  to  occur  on  the  Chinese  mainland,  viz,  C.  bealii  and  C. 
nigricans.  Its  nearest  relative  seems  to  be  C.  schmackeri,  described 
not  long  ago  by  Doctor  Boettger  from  a  young  specimen,  the  locality 
of  which  is  given  as  "China,  probably  Hainan."  It  is  permissible  to 
suggest  that  this  species  may  occur  in  various  parts  of  southern  China, 
and  that  the  unconnected  position  of  C.  japonica,  so  curious  in  view 
of  the  close  relationship  of  the  other  two  Japanese  turtles,  Amyda 
japonica  and  Geoclemys  reevesii,  may  be  more  apparent  than  real. 

Clemmys  japonica  and  Ocadia  sinensis  are  very  easily  told  apart  by 
color  alone  as  indicated  in  the  "key"  above  (p.  489),  but  in  general 
proportions,  relations  of  shields,  etc.,  they  show  many  similarities, 


383 


Figs.  382-383.— Clemmys  japonica.    I  nat.  size.    382,  carapace;  383,  plastron.    No.  23522,  U.S.N .M. 

although  a  more  close  examination  of  details  will  reveal  a  great  num- 
bed of  important  differences.  Apart  from  the  difference  in  the  trit- 
urating surface  of  the  upper  jaw,  with  a  longitudinal  ridge  in  the 
latter  and  without  one  in  the  former,  C.  japonica  has  no  median  notch 
to  the  edge  of  the  upper  jaw;  its  shell  is  more  depressed  and  the  hind 
lobe  of  the  plastron  relatively  broader;  the  posterior  outline  of  the 
carapace  is  also  strongly  serrated. 

Description  (figs.  382-383). — Female,  third  year;  U.S.X.M.,  Xo. 
34066;  Tokyo;  February  23,  1904;  A.  Owston  collection.  Snout 
but  slightly  projecting,  vertical  profile  slightly  oblique,  straight; 
edges  of  jaws  not  denticulated,  upper  jaw  without  hooks  or  median 
notch;  triturating  surface  of  upper  jaw  narrow  without  any  longi- 
tudinal ridge;  mandibular  symphysis  nearly  equaling  length  of  eye 
slit;  skin  on  entire  top  of  head  smooth;  body  rather  depressed,  the 
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depth  being  considerably  less  than  half  the  length  of  carapace  and 
but  slightly  more  than  half  its  width;  carapace  with  &  single,  median, 
undulating  keel;  shields  with  deeply  cut  concentric  lines  toward 
the  border,  the  vertebrals  and  costals  with  well-marked  bosses  from 
which  issue  radiating  lines;  nuchal  rather  large,  almost  as  broad  as 
long;  first  vertebral  slightly  wider  than  the  others,  which  are  as  broad 
as  or  broader  than  the  adjacent  costals,  and  all  much  broader  than 
long;  edge  of  marginals  from  third  to  eighth  turned  up,  behind  the 
latter  each  marginal  extending  considerably  beyond  the  next  with 
its  posterior  corner,  so  that  the  outline  is  strongly  serrate;  eighth  and 
ninth  marginals  broadest;  plastron  flat,  angularly  notched  behind, 
obtusely  emarginate  in  front,  bridge  angle  gently  rounded,  each 
shield  with  deeply  cut  parallel  lines  mostly  along  the  anterior  and 
interior  margins;  posterior  lobe  fully  as  long  as  the  bridge,  as  wide 
as  the  opening  of  the  shell;  abdominal  seam  much  the  longest, 
longer  than  that  of  humerals  and  gulars  together,  femoral  seam 
longer  than  anal;  inguinal  shield  somewhat  larger  than  axillary; 
toes  webbed  to  the  tips;  tail  rather  long,  more  than  one-third  the 
length  of  the  carapace,  tip  rather  blunt,  base  studded  with  numerous 
high  conical  tubercles  or  blunt  spines.  Color  (in  alcohol):  Carapace 
tawny-olive,  obscurely  spotted  with  dusky;  dorsal  keel  burnt  umber, 
this  color  spreading  sidewise  on  the  transverse  seams  of  the  vertebrals; 
costals  paler  buff  toward  the  outer  margin,  the  dusky  or  blackish 
maculations  being  more  distinct  on  this  pale  belt;  underside  uni- 
formly black;  head  above  uniform  olive;  a  narrow  black  line  from 
nostril  to  eye,  and  a  narrow,  pale,  black-edged  supratemporal  band 
from  the  posterior  corner  of  eye ;  neck  olive  gray  with  numerous 
raised,  slightly  tuberculated  longitudinal  ridges  which  appear  to  be 
paler;  legs  and  feet  blackish,  with  a  pale  band  along  the  inner  edge 
of  forearm  and  tibia;  tail  with  obscure,  pale,  longitudinal  bands,  one 
on  each  side  of  the  median  line. 

Dimensions. 

mm. 

Greatest  length  of  carapace 124 

Greatest  width  of  carapace 88 

Greatest  length  of  plastron 117 

Length  of  hind  lobe  of  plastron 45 

Width  of  hind  lobe  of  plastron 60 

Width  of  bridge 42 

Depth  of  shell 47 

Width  of  head 19 

Length  of  tail  from  ve..t 45 

The  adult  is  more  elongate  in  proportion  to  width  and  depth  than 
the  one  described  above.  The  male  differs  but  slightly  from  the 
female,  the  plastron  being  scarcely  concave,  but  the  hind  lobe  of  the 
plastron  is  slightly  narrower  and  the  depth  of  the  shell  somewhat 
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less.  The  recently  hatched  young  (No.  23526,  fig.  384)  is  nearly 
circular,  with  relatively  much  longer  tail  than  the  older  ones,  and 
the  posterior  marginals  are  notched  externally  so  as  to  make  the 
outline  exceedingly  serrate;  the  nuchal  is  usually  notched;  and  the 
gulars  are  truncate  anteriorly,  each  with  a  lateral  notch.  The  pro- 
portions at  various  ages  can  be  seen  from  the  measurements  in  the 
table  of  specimens  at  the  end  of  this  article.  The  young  of  the 
first  year  differ  also  in  color,  being  isabella-colored  above  with 
very  faint  dusky  maculations  and 
reticulations  and  pale  outer  edges  to 
the  marginals;  the  plastron  is  more  or 
less  uniform  blackish  brown  with  pale 
edges  and  the  marginals  are  pale  with 
dusky  markings  on  the  seams;  the 
pale  longitudinal  stripes  on  neck  and 
legs  are  more  distinct  than  later. 

Variation. — The  relative  proportions 
of  the  various  shields  and  their  seams 
are  subject  to  some  variation.  The 
most  important,  perhaps,  is  that  of  the 
femoral  and  anal  seams,  as  the  propor- 
tion of  these  has  been  used  as  an  im- 
portant character  in  distinguishing  the 
various  species  of  this  genus.  In  most 
specimens  of  C.  japonica  the  femoral 
seam  is  longer,  often  much  longer  than 
the  anal,  but  in  our  only  very  large 
specimen  (U.S.N.M.  No.  9551)  the  anal 
seam  is  27  mm.  and  the  femoral  only 
23  mm.,  consequently  not  less  than  4 
nun.  shorter  than  the  former.  The 
variations  in  color  are  neither  con- 
siderable nor  important.  Often  the  posterior  corner  of  the  anal 
shields  is  pale  or  whitish,  the  pattern  on  the  carapace  more  or  less 
distinct,  the  stripes  on  side  of  head  more  or  less  obliterated  or  in 
some  specimens  more  emphasized  than  described  above.  One  of  our 
specimens  (Xo.  34067)  has  a  pale  black-edged  stripe  on  the  upper  lip 
at  the  angle  of  the  mouth  and  a  similar  parallel  stripe  on  the  lower  jaw. 

Habitat. — Confined  to  Japan,  so  far  as  known. 

Published  records  show  that  it  occurs  as  far  north  at  least  as  Tokyo. 
Specimens  from  the  neighborhood  of  this  city  and  Yokohama  are  in 
various  museums.  British  Museum  has  a  specimen  from  Kobe  and 
I  have  seen  one  from  Kagoshima,  Satsuma,  in  Kiusiu.  Doctor 
Lenz,  in  1896,  collected  it  in  the  provinces  of  Setsu,  Kii,  and  Bizerf 
(Hamburg  Mus.  Nos.  184,  186,  187),  and  Okada  records  it  from  the 
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provinces  of  Awaji,  Bingo,  Suwa,  and  Chikuzen.     The  Academy  of 
Sciences  in  St.  Petersburg  has  it  from  Tsushima. 

List  of  specimens  of  Clemmys  japonica. 


U.S. 

N.M. 

No. 


Sex  and 
age. 


9551     Female  « . 


23522 
23523 
23524 
23525 
23*26 
23527 


Young  ^.. 

do.  e.. 

do.  c.. 

do.c.. 

do.«*.. 

do  c.. 


Locality. 


Japan. 


Yokohama. 

do 

1 do 

do 

do 

do 


When 
collected. 


By  whom  collected  •-.  ^ 
or  from  whom  |  °  § 
received.  I  .u  p, 

,$ 

i  J 


i 


O.     12 


if 


3 


I  mm  !  mm   mm 
E.  S.  Morse 182  j  128     175 


1896. 
Oct.  - 
...do. 
...do. 
...do.. 
...do.. 
...do.. 


L.  Stejneger 

do 

do 

do 

do 

do 


S    -•=        o  :  c      w 
♦*        ■*»!♦» 


2  ;  s.    a 
5    £    j* 

^       G       er- 


mm  mm  mm  mm 

103     68  I  73       <tt 


3406(1 
34067  i 
34068 

34069  j 

34070  , 

34071  ! 

34072  I 
34073 
34074 
34075  I 


I      1904. 

Female'..    Tokyo ;  Feb.  2 

Male  / ' do ' ....  do  . 

do./...1 do I. ...do. 

Young  o. . .  | do do  . 

do. p...1 do do  . 

do. p...1 do do  . 

do. p...' do I do  . 

do. p...1 do ' do  . 

do.0 ...' do I do  . 

do.g... do ' do  . 

i 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


::::::::::::::::::::  ::>::: 

1 

I........... 

1 

35 

31 

29 

16 

9 

14  1 

T» 

ston 124 

88 

117 

60 

« 

47  ' 

45 

'  112 

.     1  . 

u 

100 

53 

35 

40 

31 

i 

1 

!   I   I 

'  87 

60 

80 

41 

29 

33 

34 

"   '  .   1  -   '-- 

, 

1 

1 

i 

] 

i 
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t  Second  year;  figs.  382-383. 

*  Recently  hatched. 


d  Recently  hatched;  fig.  384. 
'Third  year;  description,  p.  493. 


/Third  year. 
g  Second  year. 


Genus  GEOCLEMYSfl  Gray. 

1855.  Geoclemys  Gray.  Cat.  Shield  Rept.  Brit.  Mus.,  1855,  p.  17  (type,  G.hamil- 

tonii). 
1869.  Damonia  Gray,    Proe.   Z<x)l.  Soc.  London,  1869,  p.  193  (type,  D.  macro- 

cephala=G.  subtrijuga). 

In  his  Catalogue  of  Shielded  Reptiles  (1855)  Gray  first  established 
the  genus  Geoclemys  for  the  following  species,  without  indicating  a 

type: 

G.  hamiltonii.  G.  seba.  G.  mufdenbergii. 

G.  reevesii.  G.  pulchella.  G.  guttata. 

Two  years  later  Agassiz  b  made  each  of  the  last  three  species  a  type 
of  separate  genera,  respectively  Glyptemys,  Calemys,  and  Nanemys. 

G.  seba  is  a  synonym  of  Emys  trijuga  Gray  (1855)  which  he  himself 
in  18()9r  made  the  type  of  his  new  genus  Mehinochelys. 

"From  yf}%  earth,  land;  and  chimin,  crroncnu*  f«»r  K"Af////i>s,  a  turtle. 

Montr.  Nat.  Hist.  V.  S.,  I,  1857. 

c  Proc.  Zool.  Soc.  London,  1869,  p.  187. 
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Geoclemys  reevesii.    (From  Gray.) 

For  explanation  of  plate  see  paoe  556. 
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This  leaves  only  the  species  G.  hamiltonii  and  G.  reevesii  in  the 
genus  Geoclemys,  and  both  being  strictly  congeneric  it  matters  not 
which  one  we  select  as  the  type.  It  is,  consequently,  quite  irrelevant 
that  Gray  himself  in  1869  °  included  these  in  his  new  genus  Damonia. 
As  the  latter  only  includes  species  congeneric  with  G.  hamiltonii  and 
reevesii,  it  becomes  a  synonym  of  Gray's  Geoclemys  of  1855.  His 
Geoclemmys  of  1869,  as  he  then  spelt  it,  on  the  other  hand  becomes 
a  synonym  of  Clemmys. 

GEOCLEMYS  REEVESII  b  (Gray). 
Plate  XXX. 

1831.  Emys  reevesii  Gray,  Synops.  Rept.,  p.  73  (type-locality  China;  types  in 
Brit.  Mus.;  J.  Reeves,  jr.,  collector;. — Ruetimeyek,  Verh.  Naturf.  Ges. 
Basel,  VI,  Pt.  1,  1873,  p.  48  (Japan). — Geoclemys  reevesii  Gray,  Cat. 
Shield  Rept.  Brit.  Mus.,  1, 1855,  p.  18,  pi.  vc  (China). — Damonia  reevesii 
Gray,  Proc.  Zool.  Soc.  London,  1869,  p.  194. — Boulenger,  Cat.  Chel. 
Brit.  Mus.,  1889,  p.  95  (China;  Japan). — Werner,  Abh.  Bayer.  Akad. 
.  Wiss.  (Muenchen),  II  Klasse,  XXII,  Pt.  2,  1904,  p.  353  (Shanghai  and 
Hankow,  China). — Clevimys  v.  Strauch,  Chenol.  Stud.,  1862  (p.  104); 
Mem.  Acad.  Sci.  St.  PeXersb.  (7),  XXXVIII,  No.  2;  1890,  p.  74  (China; 
Chemulpo,  Korea).— Sclater,  Proc.  Zool.  Soc.  London,  1873,  p.  517 
(Ningpo). 

1840.  Emys  vulgaris  picta  Schlegel,  Abbild.  Amph.,  p.  127,  pi.  xlii  (type- 
locality,  Japan;  types  in  Leiden  Mus.;  Buerger,  collector)  (not  E.  picta  of 
Schweigger). 

1851.  Emys  japonica  Dumeril,  Cat.  M6th.  Rept.  Mus.  Paris,  I,  p.  8  (Japan); 
Arch.  Mus.  Paris,  VI,  1852,  p.  220  (not  E.  vulgaris  japonica  of  Schlegel). 

1873.  Damonia  unicolor  Gray,  Ann.  Mag.  Nat.  Hist.  (4),  XII  (p.  78)(type-locality, 
Shanghai,  China;  types  in  Brit.  Mus.;  R.  Swinhoe,  collector). — Clemmys 
unicolor  Sclater,  Proc.  Zool.  Soc.  London,  1873,  p.  517,  pi.  xliv  (cor- 
rect type-locality,  Ningpo). — Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr. 
Berlin,  1880,  p.  Ill  (Japan). 

1889.  Damonia  reevesii  var.  unicolor  Boulenger,  Cat.  Chel.  Brit.  Mus.,  p.  96 
(Shanghai:  [probably  Ningpo,  Sclater,  Proc.  Zool.  Soc.  London,  1873, 
p.  577]).— Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenchen\  II  Klasse, 
XXII,  Pt.  2,  p.  353  (Hankow  *  China). 

1891.  Emys  ?  sinensis  Okada,  Cat.  Vert.  Japan,  p.  72  (Osaka)  (not  of  Gray). 

Description. —  Male;  U.S.N.M.  No.  21181;  Seoul,  Korea;  August, 
1883;  P.  L.  Jouy,  collector  (figs.  385-388).  Snout  rather  pointed, 
strongly  projecting,  vertical  profile  oblique;  edges  of  jaws  not  den- 
ticulated, upper  jaw  without  hooks  or  median  notch;  triturating  sur- 
face of  upper  jaw  broad,  without  any  longitudinal  ridge;  mandibular 
symphysis  slightly  longer  than  eye  slit;  anterior  part  of  head  covered 
by  a  large  smooth  shield  on  crown  and  snout,  another  on  each  side 
covering  the  whole  temporal  region,  and  the  usual  rostro-labial 
shield;    parietal  and    auricular   regions  covered    by  small  polygonal 

a  Proc.  Zool.  Soc.  London,  1869,  p.  193. 

&For  Mr.  John  Russell  Reeves,  jr.,  who  collected  the  type. 

c  Reproduced  in  this  work  on  Plate  XXX. 
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shields,  most  of  those  on  the  former  with  a  central  rounded  tubercle ; 
body  moderately  depressed,  its  depth  being  less  than  half  the  length, 
but  considerably  more  than  half  the  width  of  the  carapace ;  carapace 
with  nearly  parallel  sides,  and  three  strong  keels;  shields  with  deeply 


385 


Figs.  385-386.— Geoclemys  beevesii.    Jxnat.  size.    385,  carapace;  386,  plastbon.    No.  21181, 

U.S.N.M. 

cut  concentric  lines,  radiating  lines  also  fairly  strong;  nuchal  small, 
narrower  in  front,  emarginate  behind,  as  long  as  broad;  first  vertebral 
pentagonal,  broader  in  front  than  behind,  not  broader  than  the  others 

387 


Figs.  387-388.— Geoclemys  keevesii.    14  x  nat.  size.    387,  top  of  head;  388,  side  of  head     No. 

21181,  U.S.N.M. 

which  are  of  subequal  width  and  of  the  same  width  as  the  anterior 
three  costals;  edge  of  marginals  from  third  to  eighth  turned  up; 
posterior  marginals  not  projecting  their  corners  so  that  the  posterior 
outline  of  the  shell  is  nearly  even,  not  serrated;  ninth  marginal  broad- 
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est;  plastron  very  slightly  concave,  angularly  notched  behind,  trun- 
cate in  front,  bridge  angle  rounded,  shields  nearly  smooth;  posterior 
lobe  slightly  longer  than  bridge,  nearly  as  wide  as  opening  of  the  shell; 
abdominal  seam  longest,  but  only  slightly  longer  than  femoral,  less 
than  humeral  and  gular  together;  femoral  longer  than  pectoral; 
gular  seam  longer  than  anal,  humeral  shortest;  inguinal  shield 
larger  than  axillary;  toes  webbed  to  the  tips;  tail  tapering,  somewhat 
compressed  at  tip.  Color  (in  alcohol) :  Carapace  chestnut  brown,  the 
median  keel  blackish  brown;  a  small  darker  brown  pentagonal  spot 
on  the  areola  of  each  costal  above  the  lateral  keel;  vertebrals  and 
transverse  edges  of  costals  narrowly  outlined  with  yellow;  shields  of 
underside  blackish  brown  with  all  seams  and  outer  edge  of  hind  lobe 
of  plastron  edged  with  buff,  the  median  seams  broadly  so;  head, 
neck,  and  limbs  tawny  olive;  a  number  of  yellow,  black-edged  stripes 
and  vermiculations  on  side  of  head,  the  principal  being  supra  temporal 
line;  a  medio-temporal  line;  a  preauricular  line;  a  line  posteriorly  on 
both  lips  and  surrounding  the  angle  of  mouth;  a  small  spot  in  front 
of  eye;  several  irregular  lines  and  spots  on  lower  jaw;  neck  with 
numerous  longitudinal  lines  of  ocellated,  dull  buff  spots;  limbs  and 
tail  without  distinct  markings,  though  on  underside  of  thigh  there  are 
indications  of  lines  of  spots  similar  to  those  on  neck. 

Dimensions. 

mm. 

Greatest  length  of  carapace 122 

Greatest  width  of  carapace 87 

Greatest  length  of  plastron 119 

Length  of  hind  lobe  of  plastron 44 

Width  of  hind  lobe  of  plastron 53 

Width  of  bridge 42 

Depth  of  shell 53 

Width  of  head 21 

Length  of  tail  from  vent 37 

Variation. — The  specimens  examined  by  me  offer  but  very  insig- 
nificant variations  in  structure  as  well  as  in  coloration.  The  latter, 
however,  is  not  constant,  and  specimens,  more  or  less  uniform  black, 
occur  both  in  China,  where  they  have  given  rise  to  " Damonia  uni- 
color,"  and  in  Japan.  The  specimens  from  the  latter  country,  which 
Schlegel  described  as  Emys  vulgaris  picta  seem  to  belong  to  this  color 
variety,  but  the  yellowish  marks  on  side  of  head  and  neck  were  very 
conspicuous.  That  perfectly  uniform  black  ones  occur  in  Japan  also 
seems  certain  from  Hilgendorfs  notes  on  a  specimen  of  "  Clemyft  uni- 
color,"  which  he  purchased  alive  in  Tokyo,  and  which  had  "neck  and 
head     .     .     .     plain  dusky  without  any  kind  of  markings." 

Halritat. — Eastern  and  southern  China,  Korea,  and  southern  Japan. 

In  China  it  is  known  from  Tientsin  to  Canton  and  in  the  interior 
at  least  as  far  as  Hankow.     It  is  also  reported  from  Cochin  China. 
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Its  occurrence  in  Korea  was  first  recorded  by  Strauch  from  a 
specimen  collected  by  Doctor  Bunge  at  Chemulpo  in  1890  and  now  in 
the  museum  of  the  St.  Petersburg  Academy  (No.  7907).  Two  other 
specimens  from  Korea,  only  one  of  which  has  a  definite  locality,  are 
in  our  museum  collected  by  Jouy  and  Bernadou,  respectively. 

In  Japan  it  seems  to  be  rare  and  is  probably  restricted  to  the 
southern  part.  It  was  the  first  addition  to  the  herpetological  fauna 
of  the  country  after  the  publication  of  the  Fauna  Japonica,  and  was 
made  public  by  Schlegel  himself  (as  Emys  vulgaris  yicta)  from  three 
specimens  collected  by  Mr.  Buerger,  probably  in  Kiusiu.  Since  then 
but  few  Japanese  specimens  have  been  recorded,  mostly  without 
definite  localities.  I  myself  have  only  examined  one  from  Kagoshima, 
Satsuma,  in  Kiusiu.  In  the  Hamburg  Museum  there  are  several 
specimens  collected  by  Doctor  Lenz,  in  1896,  in  the  province  of  Setsu, 
Hondo  (No.  1 88) .  Okada  records  a  turtle  from  Osaka  as  Emysfsinensis 
which  probably  is  the  present  species.  British  Museum  has  it  from 
Tsushima  collected  by  Hoist. 

List  of  specimens  of  Geoclemys  reevesii. 


U.S 

N.  M 

No. 


Sex  and 
age. 


14512  ;  Male 

21181    do.o... 

21241)  I  Youngb... 


Locality. 


N.  A.  Grebnltski  . 
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a  Description,  p.  497;  figs.  3K5  388. 


*»  Thrown  out  by  the  c 


Genus  GEOEMYDA"  Gray. 

1834.  Geocmyda  Gray,  Proc.  Zool.  Soc.  I^ondon,  1834,  p.  100  (type,  Tcstudo  spemj- 

7m). 
1836.  Gcoemys  Bonaparte,  Ohelon.  Tab.  Anal.,  p.  6  (emendation;  same  type). 
1855.  Nicoria  Gray,  ('at.  Shield  Kept.  Brit.  Mus.,  I,  p.  17  (same  type). 
1869.   Mrlanochehfs  Gray,  Proc.  Zool.  So<\  London.  1869,  p.  187  (type,  M.  trijuga). 
1876.   Chaibasitia  Theobald,  Cat.  Kept.  Brit.  India  (p.  6)  (type,  Ch.  tricarinata). 

The  reason  for  adopting  the  name  Geocmyda  instead  of  Nicoria  for 
the  present  genus  is  the  faet  that  C*.  spengleri  was  specifically  desig- 
nated as  the  type  when  the  genus  was  first  established  as  demon- 
strated by  me  in  detail  on  a  former  occasion.* 

«  From  yi),  earth,  land;  and  emyda,  iurcmys,  from  i/jh;,  turtle. 
b  Proc.  Biol.  Soc.  Washington,  XV,  Dee.  16,  1902,  pp.  237-238. 
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GEOEMYDA  SPENGLERI a  (Gmelin). 
YAKA  GAMS  (in  Okinawa  dialect,  according  to  Okada). 

Plates  XXXI  and  XXXII. 

1789.  Testudo  spengleri  Gmelin,  Syst.  Nat.,  I,  Pt,  3,  p.  1043  (no  locality  given). — 
Geoemyda  spengleri  Gray,  Proc.  Zool.  Soc.  London,  1834,  p.  100  (China). — 
Nicoria  spengleri  Gray,  Cat.  Shield  Rept.  Brit.  Mus.,  I,  1855,  p.  17 
(China).— Boulenger,  Cat.  Chel.  Brit.  Mus.,  1889,  p.  120  (Sumatra; 
Borneo;  southern  China?);  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.  1892,  p.  302 
(Okinawa);  Proc.  Zool.  Soc.  London  1893,  p.  237  (Okinawa).— Fritze, 
Zool.  Jahrb.  Syst.,  VII,  1894,  p.  859;  author's  separate,  p.  10  (Tokuchi- 
mura,  Okinawa). — Emysf  spengleri  Okada,  Cat.  Vert.  Japan,  1891,  p.  72 
(Okinawa  shima). 

1802.  Testudo  serrata  Shaw,  Gen.  Zool.,  Ill,  Pt.  1,  p.  51,  pi.  ix,  fig.  2  (no  locality 
given). 

1804.  Testudo  tricarinata  Bory  de  St.  Vincent,  Voy.  lies  d'Afrique,  II  (p.  308, 
pi.  xxxvn,  fig.  1). 

Description. — Female;  U.S.N.M.  No.  34053;  Naha,  Okinawa  shima; 
A.  Owston  collection.  Snout  short,  not  projecting,  lateral  profile 
vertical,  straight;  edges  of  jaws  not  denticulated,  upper  jaw  hooked 
medially,  without  lateral  notches;  triturating  surface  of  upper  jaw 
narrow  without  any  longitudinal  ridge ;  mandibular  symphysis  shorter 
than  length  of  eye  slit;  head  above  covered  with  smooth  skin;  body 
rather  depressed,  its  depth  being  somewhat  more  than  half  the 
width;  carapace  slightly  wider  behind,  considerably  emarginate  in 
front;  three  well-developed  keels;  shields  (very  badly  eroded)  with 
distinct  concentric  lines;  nuchal  large,  broader  behind  than  in  front, 
broader  than  long;  first  vertebral  pentagonal,  slightly  broader  in 
front  than  behind,  as  long  as  second  and  slightly  longer  than  third 
and  fourth,  all  somewhat  broader  than  long,  and  as  broad  as  the 
adjacent  costals;  edge  of  marginals  from  third  to  eighth  slightly 
turned  up;  anterior  and  posterior  marginals  with  their  posterior 
corners  greatly  projecting,  so  as  to  make  the  anterior  and  posterior 
outlines  of  the  shell  strongly  serrate;  first  and  second  marginals 
broadest;  plastron  flat,  deeply  emarginate  behind,  very  obtusely 
angulate  in  front  with  outer  anterior  corners  of  gulars  projecting; 
bridge  angle  gently  rounded,  shields  smooth;  posterior  lobe  slightly 
longer  than  bridge,  as  wide  as  opening  of  shell;  abdominal  and  pec- 
toral seams  subequal,  longest,  as  long  as  humeral  and  gular  together, 
the  latter  shortest;  femoral  seam  longer  than  anal,  which  in  turn  is 
longer  than  humeral;  axillary  shield  distinct,  moderate;  inguinal 
shield  wanting;  forearm  anteriorly  with  large  scales  the  tips  of  which 
are  pointed  and  projecting;  web  between  toes  emarginate;  tail  short, 
rather  broad,  depressed,  with  seven  pairs  of  flat  square  shields  on 
upper  surface  toward  the  tip;  base  of  tail  and  posterior  aspect  of 

<*For  Lorentz  Spengler,  intendant  of  the  Royal  "Kunstkamnier"  in  Copenhagen, 
from  whom  Wahlbaum  received  a  shell  of  this  species.  Spengler  was  a  conchologist 
of  note.    He  was  born  in  1720  and  died  in  1807. 


Digitized  by 


Google 


502  BULLETIN    58,    UNITED    STATES    NATIONAL    MUSEUM. 

femur  with  numerous  long,  blunt  spines.  Color  (in  alcohol):  Cara- 
pace tawny  ochraceous  more  or  less  clouded  with  darker  brown; 
underside  black,  margins  of  plastral  lobes,  bridge  angle  as  well  as 
larger  or  smaller  areas  on  underside  of  marginals  wax-yellow;  head 
on  top  dark  tawny  olive;  an  indistinct  band  on  can  thus  rostralis, 
lower  eyelid  and  on  supratemporal  region  as  well  as  entire  neck  above 
pale  isabella-color;  sides  and  underside  of  head  and  neck  blackish 
with  several  more  or  less  well-defined,  pale  isabella-colored  markings, 
viz,  a  narrow  postocular  line  over  tympanic  region  to  sides  of  neck,  a 
line  on  posterior  half  of  upper  lip  crossing  the  lower  jaw  at  angle  of 
mouth  and  an  irregular  broad  mark  on  throat  with  branches  on  lower 
jaw  and  anterior  neck;  horny  jaws  pale  brownish;  limbs  with  a  couple 
of  ill-defined  stripes  of  same  color,  and  tail  above  similarly  pale. 

Dimensions. 

mm. 

Greatest  length  of  carapace 128 

Greatest  width  of  carapace 84 

Greatest  length  of  plastron 113 

Length  of  hind  lobe  of  plastron 41 

Width  of  hind  lobe  of  plastron 59 

Width  of  bridge 38 

Depth  of  shell 49 

Width  of  head 21 

Length  of  tail  from  vent 24 

Variation. — Boulenger,  in  Chinese  specimens,  notes  the  following 
sequence  in  the  length  of  the  plastral  shields,  beginning  with  the 
largest:  Abdominals,  femorals,  pectorals,  humerals,  anals,  gulars, 
while  our  specimen  from  Okinawa  shiraa  and  the  specimen  from 
Ishigaki  shima  in  the  Kumamoto  school  show  the  following  sequence 
with  regard  to  their  plastral  seams,  beginning  with  the  longest: 
Abdominal  =  pectoral,  femoral,  anal,  humeral,  gular.  Boulenger  also 
notes  the  axillary  shield  as  absent,  while  in  ours  it  is  very  distinct  and 
well-developed. 

Habitat. — The  distribution  of  this  species  is  still  of  considerable 
uncertainty,  as  specimens  with  undoubted  and  explicit  localities  are 
rare  in  collections.  It  is  said  to  occur  in  Borneo  and  Sumatra,  as  well 
as  in  southern  China.  It  is  not  recorded  from  Formosa,  but  on  the 
other  hand  has  been  received  from  the  Riu  Kius. 

Hoist  sent  two  specimens  from  Okinawa  to  the  Zoological  Society 
in  London,  and  Doctor  Fritze  obtained  three  specimens  at  Tokuchi- 
mura  on  the  west  side  of  Okinawa  shima.  The  Imperial  Museum, 
Ueno  Park,  Tokyo,  also  has  a  specimen  from  Okinawa,  and  recently 
the  United  States  National  Museum  has  obtained,  through  Mr.  Ows- 
ton,  a  specimen  from  Naha  (No.  34053). 

Professor  Ijima  has  sent  me  excellent  drawings  of  a  specimen  belong- 
ing to  the  Kumamoto  Higher  Middle  School.  It  was  collected  in 
Ishigaki  shima  of  the  Yaeyama  subgroup  in  February,  1893. 
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a  Description,  p.  501. 

GenusCYCLEMYSfl  Bell. 

1830.  Sternothaerus  Wagler,  Nat.  Syat.  Amph.,  p.  137  (type,  S.  trifa&ciatus)  (not 
of  Bell,  1825). 

1834.  Cyclemys  Bell,  Proc.  Zool.  Soc.  London,  June,  1834,  p.  17  (type,  C.  orbir 
•    culata). 

1855.   Ciiora  Gray,  Cat.  Shield  Rept.  Brit.  Mus.,  I,  p.  41  (type,  C.  amboinensis). 

1863.  Cistodemmys  Gray,  Proc.  Zool.  Soc.  London,  1863,  p.*  175  (type,  C.  flavo- 
marginata). 

1863.  Pyxiclemmys  Gray,  Proc.  Zool.  Soc.  London,  1863,  p.  176  (type,  Cuora 
trifasciata). 

1870.  Cystoclemmys  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  20  (emenda- 
tion). 

CYCLEMYS  FLAVOMARGINATA&  Gray. 

Plate  XXXIII. 

1863.  Cisiodemmys  flavomarginata  Gray,  Proc.  Zool.  Soc.  London,  1863,  p.  175 
(type-locality,  Tamsui , Formosa;  type  in  Brit.  Mus. ;  Swinhoe,  collector). — 
Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  220  (Tamsui).— Cuora 
flavomarginata  Guenther,  Rept.  Brit.  India,  1864,  p.  13,  pi.  v,  fig.  Ac 
(Tamsui). — Cystoclemmys  flavomarginata  Gray,  Suppl.  Cat.  Shield  Rept. 
Brit.  Mus.,  1870,  p.  20  (China;  Formosa). — Cyclemys  flavomarginata 
Boulenoer,  Cat.  Chel.  Brit.  Mus.,  1889,  p.  135  (Tamsui,  Formosa; 
China?). 

1891.  Cuora  amboinensis  Okada,  Cat.  Vert.  Japan,  p.  72  (Yaeyama)  (not  of  Dau- 
din). — Emys  amboinensis  Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  864; 
author's  separate,  p.  15  (Yaeyama). 

Description, — Adult  jemale;  U.S.N. M.  No.  34077;  Ishigaki  shima, 
Riu  Kiu  Archipelago;  1899;  A.  Owston  collection.  Snout  short,  not 
projecting,  lateral  profile  vertical,  straight;  edges  of  jaws  not  denticu- 
lated, upper  jaw  feebly  hooked  mesially,  without  notches;  triturat- 
ing surface  of  upper  jaw  moderately  wide,  without  any  longitudinal 
ridge;  mandibular  symphysis  shorter  than  length  of  eye  slit;  head 
above  covered  with  smooth  skin;  body  not  at  all  depressed,  its  depth 
being  considerably  more  than  one-half  its  width;  carapace  slightly 

"From  kvk\o$,  circle;  £wt>S,  river  turtle. 

b  Signifying  margined  with  yellow. 

c  Reproduced  in  this  work  on  Plate  XXXIII. 
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wider  behind  the  middle,  not  emarginate  in  front;  a  well-developed 
vertebral  keel  and  an  interrupted  keel  on  each  side  dividing  the  costal 
areoles;  shields  with  small  areoles  and  wide  margins  with  numerous 
deeply  cut  concentric  lines;  nuchal  rather  large,  broader  behind  than 
in  front,  longer  than  broad;  first  vertebral  somewhat  narrower  than 
the*  others,  and  like  these,  with  the  exception  of  fifth,  angularly 
emarginate  behind;  second  vertebral  slightly  longer  than  broad, 
longest,  the  others  broader  than  long,  all  except  fifth  narrower  than 
the  adjacent  costals;  sixth  to  tenth  marginals  broadest,  first  slightly 
narrower;  lateral  edge  slightly  turned  up;  none  of  the  marginals 
extending  beyond  the  others,  the  whole  outline  being  entire,  .not 
serrate;  plastron  flat,  each  shield  with  deep  cut  lines,  rounded  behind 
and  in  front;  a  ligamentous  hinge  between  pectoral  and  abdominal 
shields;  plastron  fastened  to  carapace  with  ligament  and  as  wide  as 
opening  of  shell;  abdominal  seam  longest;  anal  seam  slightly  longer 
than  pectoral,  which  equals  humeral  and  gular  seams  together ;  humeral 
and  femoral  seams  very  short,  the  last  one  shortest  and  less  than  one- 
fourth  the  anal  seam;  axillary  present,  but  inguinal  shield  wanting; 
forearm  anteriorly  with  a  few  large  scales,  with  free,  not  pointed,  edges ; 
digits  with  a  slight  web  at  base;  base  of  tail  and  posterior  aspect  of 
femur  with  numerous  blunt  tubercles.  Color  (in  alcohol) :  Carapace 
blackish  brown,  each  areole  bright  chestnut,  median  keel  from  middle 
of  second  vertebral  backward  bright  buff;  plastron  uniform  blackish 
brown,  marginals  underneath  and  a  narrow  outer  margin  on  abdomi- 
nal and  pectoral  shields  pale  buff;  top  of  head  dark  drab,  parietal 
region  exteriorly  and  posteriorly  narrowly  edged  with  black,  a  narrow 
black-edged  bridge  of  drab  on  the  median  line  posteriorly  joining  with 
the  isabella-color  of  the  neck;  sides  of  head  pale  reddish  gray;  a  nar- 
row black  line  from  upper  corner  of  eye  widening  backward  and  bor- 
dering beneath  a  broad  pale  band,  which  surrounds  the  sides  and 
posterior  outline  of  the  dark  parietal  region;  the  pale,  dark-edged 
band  is  faintly  indicated  in  front  of  the  eye  on  the  canthus  rostralis; 
neck  isabella-color,  with  indications  of  longitudinal  buff,  dark-edged 
stripes;  legs  dull  ochraceous  underneath,  palms  and  soles  dusky;  tail 
isabella-color ed,  with  a  dusky,  longitudinal  band  on  each  side  and  a 
dusky  line  on  the  middle  line  above  and  below. 

Dimensions. 

mm. 

Greatest  length  of  carapace 124 

Greatest  width  of  carapace 92 

Greatest  length  of  plastron 121 

Width  of  hind  lobe  of  plastron 69 

Depth  of  shell 58 

Width  of  head 21 

Length  of  tail  from  vent 20 
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Variation. — As  in  many  other  turtles  with  deeply  carved  shields 
there  is  great  variation  in  the  intensity  of  the  sculpturing.  Thus  No. 
34076,  also  a  female  but  a  few  millimeters  longer  than  the  one  described 
above,  is  entirely  smooth  underneath  and  nearly  so  above.  Otherwise 
there  is  but  little  noteworthy  variation  in  the  four  specimens  before  me. 
In  the  largest  one  just  mentioned,  the  femoral  seam  is  slightly  longer 
than  the  humeral,  and  the  posterior  half  of  the  anal  seam  has  become 
obliterated;  in  the  two  younger  specimens  the  pectoral  seam  is  rela- 
tively somewhat  shorter  than  in  the  two  adults  inasmuch  as  it  does 
not  equal  the  length  of  the  humeral  and  gular  seams  together.  All 
four  are  practically  alike  in  color. 

Ilabitat. — This  species  has  been  recorded  from  southern  China  as 
well  as  from  Formosa,  though  some  doubt  has  been  expressed  as  to 
the  correctness  of  the  Chinese  habitat. 

Swinhoe  found  it  to  be  frequent  in  the  Tamsui  River,  northern  For- 
mosa, where  according  to  him  it  is  the  prevailing  species.0 

Four  specimens  recently  acquired  by  the  U.  S.  National  Museum 
from  Mr.  A.  Owston  show  that  this  species  also  occurs  in  Ishigaki 
shima  of  the  Yaeyama  subgroup  of  the  Riu  Kiu  archipelago. 

The  C.  amboinensis  of  Okada  and  Doctor  Fritze,  said  to  occur  in  the 
Yaeyama  group,  is  undoubtedly  meant  for  the  present  species. 
Doctor  Fritze  states  that  from  the  latter  islands  it  is  occasionally 
brought  to  Okinawa  shima. 

List  of  specimens  of  Cyclemys  fiavomaryinata. 
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34076     Female 

Ishigaki  shima,  Riu 

Kiu..        1899 

A.  Owston 

.131     93 

12.5 

73 

.56 

19 

34077    do.a.... 

do 

1899 

do 

124     92 

121 

69 

58 

20 

34078     Hallgr 

do 

'     1899 

do 

92     78 

92 

58     47 

34079     Young 

do 

1899 

do 

533. 

<;9     .58 

65 

38     31 

13 

3tion,  p. 

a  Descrij 

a  "  Swinhoe  has  frequently  seen  the  Tamsui  tortoise  showing  its  head  and  the  top 
of  its  back  on  the  surface  of  the  water  in  ponds  about  the  rice-fields,  and  has  watched 
them  basking,  several  at  a  time,  on  the  top  of  large  stones  in  such  ponds."  (Gray, 
Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  20). 
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Caretta  olivacea.    (From  Eschscholtz.) 

For  explanation  of  plate  see  page  556. 
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Genus  CARETTA*  Rafinesque. 

1814.   Caretta  Rafinesque,  Specchio  Sci.  (Palermo),  II,  no.  9,  1  Sett.,  1814, 

p.  66  (type,  C.  nasuta—  Testudo  caretta). 
1835.   Tkalassochelys  Fitzinger,  Ann.  Wien  Mus.,  I,  p.  121  (type,  Testudo  caou- 

ana=  T.  caretta). 
1838.   Caouana  Cocteau  in  Sagra's  Hist.  Fis.  Pol.  Nat.  Cuba,  IV,  Rept.,  p.  31 

(type,  Chelonia  cephalo—  T.  caretta). 
1843.  Lepidochelys  Fitzinger,  Syst.  Rept.,  p.  30  (type,  Chelonia  olivacea). 

The  necessity  for  adopting  Rafinesque's  Caretta  for  the  present 
genus  has  already  been  pointed  out  by  me  in  my  Herpetology  of  Porto 
Rico.6 

CARETTA  OLIVACEA  e  (Eschscholtz). 
AKAUKIGAXE. 

Plate  XXXIV. 

1829.  Chelonia  olivacea  Eschscholtz,  Zool.  Atlas,  Pt.  1,  p.  2,  pi.  nid  (type-locality, 
Manila  Bay,  P.  I.) — Caretta  olivacea  Rueppell,  Neue  Wirbelth.  Abyssin., 
1835  (p.  7,  pi.  m). — Thalassochelys  olivacea,  Strauch,  Chelon.  Stud., 
1862,  (p.  63).— Garman,  Bull.  U.  S.  Nat.  Mus.  No.  25, 1884,  p.  301  (Trop- 
ical Pacific  and  Indian  oceans). — Caouana  olivacea  Gray,  Cat.  Tortois. 
Brit.  Mus.,  1844,  p.  53  (Philippine  Isls.). — Guenther,  Rept.  Brit.  India, 
1864,  p.  52  (seas  of  Philippine  lis.  and  of  China). — Lepidochelys  olivacea 
Girard,  Herpet.  U.  S.  Expl.  Exped.,  1858,  p.  435. 

1831.   Chelonia  caretta  fi  olivacea  Gray,  Synops.  Rept.,  I,  p.  54  (China). 

1835.  Chelonia  dussumierii  Dumeril  and  Bibron,  Erp£t.  Gen.,  II,  p.  557  (coast 
of  Malabar;  types  in  Paris  Mus.). — Dumeril,  Cat.  M£th.  Rept.  Mus.  Paris, 
I,  1851,  p.  25. 

1857.  Lepidochelys  dussumieri  Girard,  Herpet.  U.  S.  Expl.  Exped.,  p.  437. 

1880.  Thalassochelys  corticata  Hilgendorp,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880, 
p.  112  (Japan)  (not  of  Girard,  1858). 

1891.  Chelonia  caouana  Ok  ad  a,  Cat.  Vert.  Japan,  p.  72  (not  of  Schweigger,  1814) 
(Awa,  Hondo;  Toza;  Bonin  Is.). — Mitsukuri,  Zool.  Mag.,  Tokyo,  III, 
no.  35,  Sept.  1891,  p.  364  (breeding  habits,  etc.);  Journ.  Sci.  Coll. 
Tokyo,  VI,  1893,  p.  227  (Sagara,  prov.  Totomi),  X,  Pt.  1, 1896,  pp.  11,  etc. 
(embryology). 

The  Asiatic  loggerhead  turtle  is  easily  distinguished  from  the  other 
marine  turtles  of  the  Far  East  by  having  more  than  four  pairs  of  costal 
shields.  Like  the  hawksbill  it  has  two  pairs  of  prefrontals,  but  the 
shields  on  the  carapace  are  not  imbricate.  The  figure  of  the  young 
Atlantic  loggerhead  will  help  placing  any  specimen  of  the  group  in 
the  proper  genus,  but  it  should  be  remembered  that  the  vertebral 
and  costal  shields  in  C.  olivacea  are  apt  to  be  more  numerous.     No 

«  The  name  Caret  (new  Latin  Caretta)  according  to  Lacepede  is  the  one  by  which  the 
hawksbill  turtle  is  generally  known  in  the  country  it  inhabits.  Carey  is  Spanish  for 
tortoise  shell. 

*>  Report  U.  S.  Nat.  Mus.,  1902,  p.  714. 

c  Signifying  olive-colored. 

*  Reproduced  in  this  workbn  Plate  XXXIV. 
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authentic  specimen  from  Asiatic  waters  is  in  our  collection,  hence 
no  detailed  description  is  feasible  at  present.     (Figs.  389-392.) 

Habitat. — Notwithstanding  the  fact  that  the  present  species  is  not 
included  in  the  list  of  Japanese  reptiles  in  the  Fauna  Japonica,  it  is 


Fig.  389. —Caretta  caretta,  young,     nat.    size,     entire   animal    from   above.     No.    14823, 

U.S.N.M. 

probably  the  most  common  of  the  marine  turtles  in  that  part  of  the 
wrorld.     Professor  Mitsukuri  writes  that  this  species  "  deposits  its  eggs 


Figs.  390-392.— Caretta  caretta,  young,    nat.  size.    390,  shell  from  below;   391,  head  from 
side",  392,  underside  of  head.    no.  14823,  u.s.n.m. 

on  almost  every  suitable  stretch  of  sandy  beach  in  the  southern 
half  of  Japan  during  the  summer  months  of  the  year. "  Special 
localities  are  mentioned  by  Okada  as  Awa,  Hondo,  and  Toza,  also 
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Bonin  Islands,  and  Professor  Mitsukuri  collected  a  large  number  of 
eggs  at  Sagara,  province  of  Totomi,  for  embryological  studies.  Dr. 
S.  Nozawa  writes  me  that  the  Pacific  loggerhead  occasionally  strag- 
gles to  Yezo. 

Genus  CHELONIA"  Latreille. 

1800.   Chelonia  Brongniart,  Bull.  Soc.  Philom.  Paris.  II.  p.  89  (nomen  nudum). 
1802.   Chelonia  Latreille.  Hist.  Nat.  Rept..  I.  p.  22  (typo,  C.  mydas). 
1806.  Chelone  Brongniart,  Mem.  Saw  Etrang..  I.  p.  610  (emendation). 
1814.   Chelonia*  Rafinesque,  Specchio  Sci.  (Palermo),  II,  No.  9,  1  Sett.,  1814, 

p.  66  (emendation). 
1838.   Mydas  Cocteau  in  Sagra's  Hist.  Fis.  Pol.  Nat.  Cuba,  IV,  Rept.,  p.  22  (type 

C.  mydas)  (not  of  Fabricius,  1799). 
1843.   Mydasea  Gervais,  Diet.  d'Hist.  Nat..  III.  p.  457  (same  type). 
1845.  Euchelonia  Tschudi.  Fauna  Peruana  (p.  22)  (same  type). 
1848.   Megemys  Gistel,  Naturg.  Thier.,  p.  viii  (substitute  for  Clielonia). 
1858.  Euchelys  Gikard,  Herpet.  U.  S.-Expl.  Exped.,  p.  447  (type,  E.  macropus). 

CHELONIA  JAPONICA  (Thunberg). 
AKATOHGAJEE. 

1787.  Testudo  japonica  Thunberg,  Svensk.  Vetensk.  Acad.  Nya  Handl.,  VIII, 
p.  178,  pi.  vii,  fig.  1  (Japan). — Chelonia  japonica  Schweigger,  Prodr. 
Mon.  Chelon.,  1814,  p.  21. 

1814.  Chelonia  virgata  Schweigger,  Prodr.  Mon.  Chelon.,  p.  21  (seas  of  the  Torrid 
Zone). — Dumeril,  Cat.  Meth.  Rept.  Mus.  Paris.  I,  1851,  p.  24  (Indian 
Ocean;  New  Guinea).— Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863, 
p.  221  (Formosa). — Guenther,  Rept.  Brit.  India.  1864,  p.  53  (Formosa). — 
Garman,  Bull.  U.  S.  Na(.  Mus.,  No.  25,  1884,  p.  302  (tropical  portions 
of  Western  Pacific  and  Indian  oceans). 

1820.   Carretta  thunbergii  Merrem,  Syst.  Arnph..  p.  19. 

1831.   Chelonia  mydas  C  japonica  Gray.  Synops.  Rept.,  I.  p.  53  (Japan). 

1835.  Chelonia  viridis  Temminck  and  Schlegel.  Fauna  Japon..  Rept.  (part;  not 
of  Schneider),  p.  18  (part;  Indian  Archipelago  to  Japan),  p.  139  (Japan); 
pi.  iv,  figs.  4,  5,  6  (Indian  Ocean),  pi.  vi.  figs.  1,  2  (Moluccas). — Namiye, 
Cat.  Spec.  Vert.  Educ.  Mus.  Tokyo.  1881,  p.  84  (Ogasawara  shiina). — 
Okada,  Cat.  Vert.  Japan.  1891,  p.  72  (Bonin  Is.:  Koge  shima). 

1860.  Clielonia  mydas  Hallowell,  Proc.  Phil.  Acad.  1860,  p.  486  (not  of  Linnteus) 
(Bonin  Islands). — Chelone  mydas  Boulengek,  Cat.  Chel.  Brit.  Mus., 
1889,  p.  180  (part;  Malay  Peninsula;  Formosa;  Bonin  Islands). 

An  examination  of  Thunberg's  plate6  leaves  no  doubt  as  to  the 
identity  of  the  sea-turtle  he  describes,  the  four  pairs  of  costal  shields 
and  one  pair  of  prefrontals  being  plainly  shown  and  quite  conclusive. 
The  figure  is  not  a  bad  one  for  the  time  and  is  easily  identified.  It 
has  nothing  to  do  with  Caretta  olivacea. 

The  "green"  turtle  is  easily  identified  by  the  single  pair  of  long  pre- 
frontal shields.  The  carapace  has  only  four  pairs  of  costal  shields,  like 
the  hawksbill,  but  in  the  latter  the  dorsal  shields  are  more  or  less 
imbricate,  so  that  no  confusion  between  the  two  species  should  occur. 

«  P^rom  xt^<&yV<  turtle. 

b  Svensk.  Vetensk.  Acad.  Nya  Handl.,  VIII,  1787,  pi.  vix. 
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Several  views  of  a  young  specimen  from  the  Bonin  Islands,  just 

hatched  (figs.  393-395),  will  help  in  the  identification  of  this  species. 

Habitat. — Widely  distributed  in  the  tropical  part  of  the  Pacific 


394 


Fl(JS.    303-.W).--{'HELr>NIA  JAPONICA,    YOUNG.       NAT.     SIZE.      393,    ENTIRE     ANIMAL     FROM  ABOVE;   3*M 
side  of  heap;  395,  PLASTRON.      No  7700,  U.S.N.M. 

Ocean,  but  apparently  less  common  on  the  coasts  of  Japan  than  the 
other  species,  judging  from  the  scant  records  available.  It  breeds  on 
the  Bonin  Islands,  and  may  be  the  prevailing  species  there. 
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List  of  specimens  of  Chelonia  japonica. 


r.s. 

N'.M.    Sex  and  age. 

No. 


7705     Young.. 
770H    do.o. 


Locality.  iSEA  or    *rom    whom 

'        lected-  received. 


fort  Lloyd,  Bonin  Islands 1H54     \V.  Stimpson. 

.do 1854  Do. 


.do. ' do 1S54  Do. 


33S58   do Haha  shima',  Bonin  Islands Mar.,  1904     A.  Owston. 


a  Figs.  393-395. 

Genus  ERETMOCHELYS"  Fitzinger. 

1828.    Caretta  Ritgen,  Nova  Acta  Acad.  Loop.  Carol.,  XIV,  p.  270  (type,  Chelonia 

imbricata)  (not  of  Rafinosque,  1814). 
1843.  Eretmochelys  Fitzinger,  Syst.  Rept..  p.  30  ( same  typo). 
1873.  Onychochelys  Gray,  Ptoc.  Zool.  S(  c.  London,  1873,  p.  397  (type,  0.  kraussi). 

ERETMOCHELYS  SQUAMOSA  b  (Girard). 
TAIKAI. 

1769.  Testudo  imbricata  Pennant,  Indian  Zool.,  (p.  87)  (not  of  Linnaeus  1766). — 
Chelonia  imbricata Temminck  and  Schlegel,  Fauna  Japon.,  Rept.,  1835, 
pp.  13, 139,  pi.  v,  figs.  1-2  (Japan);  pi.  vi,  fig.  4  (Moluccas). — Okada,  Cat. 
Vert.  Japan,  1891,  p.  72  (Okinawa  shima). — Chelone  imbricata  Strauch, 
Chelon.  Stud.,  1862  (p.  181)  (part);  Mem.  Acad.  Sci.  St.  Petereb.  (7), 
XXXVIII,  No.  2, 1890,  p.  121  (part:  Carmen  Isl.  etc. ).— Boulenger,  Cat. 
Chel.  Brit.  Mus.,  1889,  p.  183  (part:  Formosa,  etc). 

1857.  Eretmochelys  squamata  Agassiz,  Contr.  Nat.  Hist.  V.  S.  Am.,  I,    p.  382 

(Indian  and  Pacific  oceans;  Japan)  (not  Testudo  squamata  Gmelin). — 
Garman,  Bull.  U.  S.  Nat.  Mus.  No.  25.  1K84,  p.  300  (tropical  Pacific  and 
Indian  oceans). — Caretta  squamata  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3), 
XII,  1863,  p.  221  (Tamsui,  Formosa).— Guenthek,  Rept.  Brit.  India,  p.  54 
( Formosa). 

1858.  Caretta  squamosa  Girard,  Herpet.  U.  S.  Expl.  Exped.,  p.  442,  pi.  xxx,  figs. 

1-7  (Sulu  Seas  and  Indian  Ocean). 
1858.   Caretta  rostrata Girard,  Herpet. U.  S.  Expl.  Exped.,  p.  446,  pi.  xxx,  figs.8-13 
(Fiji  Isls.;  type  in  U.  S.  Nat.  Mus.). 

The  hawksbill,  or  tortoise-shell  turtle,  has  two  pairs  of  prefrontals, 
like  Caretta  olivacea,  but  only  four  pairs  of  costal  shields,  like  (lielonia 
japonica,  the  vertebral  shields  being  more  or  less  pointed  behind  and 
imbricate.  The  details  of  structure  are  shown  in  the  figures  of  E. 
imbricata  (figs.  396-400),  and  will  aid  in  the  identification  in  default  of 
description  and  figures  of  Japanese  specimens,  of  which  there  are 
none  in  our  collection. 

Habitat. — The  capture  of  this  species  is  an  important  fishery  in  the 
Riu  Kius,  and  the  tortoise-shell  industry  is  one  of  considerable  magni- 
tude in  Nagasaki.  That  the  hawksbill  occasionally  struggles  farther 
north  is  evidenced  by  its  having  been  taken  once  off  Xemuro,  north- 
east Yezo,  according  to  Doctor  Xozawa. 

a  From  Iperuov,  oar;  je'Au?,  turtle. 

&  Signifying  scaly,  with  reference  to  the  imbrication  «if  the  dorsal  shields. 
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Figs.  3t*>-399.— Eretmociiklys  imbricata.    }  X  nat.  size.    396,  shell  from  below.    §  X  nat.  size. 

397,    TOP    OF    HEAD;    39S,    S1I>E     OF    HEAD',     399,    RIGHT    FORE    FLIfrER,    DORSAL    VIEW?  (No.    2564."^; 
V.S.N.M. 
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Being  a  tropical  species  of  wide  distribution  in  the  eastern  Pacific,  it 
is  unnecessary  to  point  out  that  it  also  occurs  in  Formosa. 


FlO.  400.— ERETMOCHELYS  IMBRICATA.      \  X  NAT.  SIZE.     SHELL  FROM  ABOVE.     No.  28645,  U.S.N.M. 

Suborder   CHILOTjRa 

1826.   Trionychoidea  Fitzinger,  Neue  Class.  Rept.,  p.  7. 

1832.  ChiloU*  Wiegmann,  Handb.  Zool.,  p.  167. 

1835.  Labiata  Fitzinger,  Ann.Wien  Mus.,  I,  p.  107. 

1837.  Chiloti  Burmeister,  Handb.  Naturg.,  p.  731. 

1880.  Peltochelyidx  Seeley,  Quart.  Joum.  Geol.  Soc,  XXXVI,  p.  412. 

1887.  Diacostoidea  Baur,  Zool.  Anz.,  1887,  p.  99. 

1889.   Trionychia  Zittel,  Paleeozool.,  Ill,  p.  513. 

1894.  Mecraspedota  Vaillant,  Ann.  Sc.  Nat.  (7),  Zool.  XVI,  Noe.  4-6,  p  — . 

This  suborder  consists  of  only  one  family,  the  soft-shelled  turtles. 


a  From  the  Greek  *^<>S,  lip. 
26485— No.  58—07 33 
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Family  TRIONYCHIDjE.. 

Turtles  covered  with  a  soft,  leathery  skin;  lips  fleshy;  nostrils  at 
the  end  of  a  flexible  proboscis;  toes  webbed,  with  three  claws. 

Distributed  over  the  warm  and  temperate  regions  of  the  earth, 
except  Australia  and  South  America,  inhabiting  lakes,  rivers,  and 
swamps.  They  are  exceedingly  voracious  and  fierce,  so  that  they  are 
often  known  as  "snapping  turtles."  Some  species  reach  a  large  size 
and  several  are  highly  esteemed  as  food.     There  are  about  30  species 

known. 

Genus  AMYDA"  Oken. 

1816.  Amyda  Oken,  Lehrb.  Zool.,  II,  p.  348  (type,  Trionyx  eupkraticus). 

1830.  Aspidonectes  Wagler,  Nat.  Syst.  Amphib.,  p.  134  (type,  T.  aegyptiacus= 

T.  triunguis). 
1835.  Gymnopus  Dumeril  and  Bibron,  Erp£t.  Gen.,  II,  p.  472  (substitute  for 

Aspidonectes). 
1835.  Platypeltis  Fitzinger,  Ann.  Wien  Mus..  I,  pp.  120,  127  (type,  T.ferox). 
1835.  Pelodiscus  Fitzinger,  Ann.  Wien  Mus.,  I,  pp.  120,  127  (type,  T.  sinensis). 

1843.  Potamochelys  Fitzinger,  Syst.  Rept.,  p.  30  (type,  T.  javanicus). 

1844.  Tyrse  Gray,  Cat.  Tortois.  Brit.  Mus.,  p.  47  (type,  T.  nilotica=  T.  triunguis). 
1844.   TrionyxGRAY,  Cat.  Tortois.  Brit.  Mus.,  p.  49  (type,  T.ferox)  (not  of  Geoffroy- 

Oken). 
1864.  Rafetus  Gray,  Proc.  Zool.  Soc.  London,  1864  (p.  81)  (type,  T.  euphraticus). 
1864.  Aspilus  Gray,  Proc.  Zool.  Soc.  London.  1864  (p.  83)  (type,  T.  cariniferns= 

T.  cartilagineus). 
1869.  Landemania  Gray,  Proc.  Zool.  Soc.  London,  1869,  p.  215  (type,  L.  irrorata= 

T.  sinensis). 
1869.  Fordia  Gray,  Proc.  Zool.  Soc.  London,  1869,  p.  219  (type,  F.  africana^  T. 

trionyx). 
•1869.  Callinia  Gray,  Proc.  Zool.  Soc.  London,  1869,  p.  221  (type,  T.  spiniferus\. 
1873.  hold  Gray,  Proc.  Zool.  Soc.  London,  1873,  p.  51  (type,  J.  peguensis=  T. 

formosus). 
1873.  Ida  Gray,  Proc.  Zool.  Soc.  London,  1873,  p.  55  (type,  J.  omata=  T.  cartila- 
gineus). 
1873.  Oscaria  Gray,  Ann.  Mag.  Nat.  Hist.  (4),  XII,  (p.  157)  (type,  0.  sicinhoei). 
1880.    Yuen  Heude,  Mem.  Hist.  Nat.  Erap.  Chinois,  I,  p.  18  (type,   Y.  leprosus= 

T.  8winhori). 
1880.  Psilognathus  Heude,  Mem.  Hist.  Nat.  Emp.  Chinois,  I,  p.  24  (.type,  /\ 

Isevis). 
1880.   Ttmnognathu8  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  25  (type,  T. 

mordar). 
1880.  Gomphopelta  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  27  (type,  V. 

officinx). 
1880.  Coelognathus  Heude,  Mem.  Hist.  Nat.  Emp.  Chinois,    I,  p.  29  (type,  C. 

noverru'ostatu8)  (not  *>f  Hcssling,  1852). 
1880.   Tortisternum  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  31  (type,  T.  novem- 

costatum). 
1880.  Ceramopelta  Heude,  M6m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  33  (type,  C.  lati- 

rostris). 
1880.  Coptopelta  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  34  (type,  C.  septem- 

C08tata). 
1880.  Cincti8ternum  Heude,  M6m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  36  (type,  C.  - 

bicinctum). 


©This  name  is  of  uncertain  origin,  but  apparently  a  variant  of  £//t>s,  a  river  turtle. 
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The  reasons  for  the  adoption  of  the  generic  term  Amyda  in  prefer- 
ence to  Aspidonectis  or  Trionyx  I  have  advanced  in  my  article  on 
"Generic  names  of  soft-shelled  turtles."0 

To  complete  the  history  of  the  name  Amyda  it  may  be  added  that 
Geoffroy  St.  Hilaire,  in  1809,  in  the  article  creating  the  generic  term 
Trionyx,  says  that  Schweigger,  in  a  manuscript  communicated  to  the 
French  "  Institut,"  had  given  the  name  Amyda  javanica  to  the  species 
called  Trionyx  javanicus  by  himself.  This  reference  might  suggest 
to  some  the  propriety  of  crediting  Amyda  to  Schweigger,  1809,  with 
A.  javanica  =  (cartUaginea)  for  type.  The  result,  however,  will  be  the 
same  as  here  arrived  at,  since  the  latter  species  is  congeneric  with 
the  species  above  adopted  as  the  type  for  Oken's  Amyda. 

AMYDA  JAPONICA    (Temminck  and  Schlegel). 

BTJPPON. 

Plate  XXXV. 

1835.  Trionyx  stellatus  var.  japon[icus]  Temminck  and  Schlegel,  Fauna  Japon., 
Rept.,  p.  32,  pi.  v,  fig.  7;  pi.  vn  (Japan). 

1835.  Trionyx  japonicus Temminck  and  Schlegel,  Fauna  Japon.,  Rept.,  p.  139. — 
Schlegel,  Abb.  Amph.,  1840,  p.  108,  pi.  xxxi  (rivers  of  southern  Japan). — 
Helgendorf,  Sitz.  Ber.  Ges.  Natur.  Fr.  Berlin,  1880  p.  112  (southern 
Japan). — Mttsukuri  and  Ishikawa,  Quart.  Jour.  Micr.  Sci.  (n.  s.), 
XXVII,  Aug.,  1880,  p.  17.— Okada,  Cat.  Vert.  Japan,  1891,  p.  72  (Kago- 
shima;  Chikugogawa). — Mitsukuri,  Zool.  Mag.  Tokyo,  VII,  1895,  p.  143 
(oviposition);  Bull.  Fish.  Bur.  Washington,  XXIV,  1905,  p.  260,  pis.  i-in 
(turtle  farm). 

1866.  Trionyx  schlegelii  Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  p.  112 
(Yokohama)  (not  of  Brandt.  1857). 

The  status  of  the  soft-shelled  turtles  inhabiting  China  and  Formosa 
(A.  sinensis  and  schlegelii),  Japan  (A.  japonica)  and  Amurland 
(A.  maackii)  has  not  been  worked  out  for  lack  of  material.  Boulenger 
who  unites  all  three,  had  apparently  no  Japanese  specimens  at  hand 
when  he  published  his  catalogue  of  the  Chelonians.  Hilgendorf, 
however,  who  had  both  Chinese  and  Japanese  specimens,  declares 
them  to  be  different.  He  says  that  the  young  of  A.  sinensis,  com- 
pared with  Japanese  specimens  of  the  same  age,  have  "a  much  stronger 
median  dorsal  keel  and  different  proportions  of  length  between  the 
broader  (basal)  part  of  the  ribs  and  the  narrower  (apical)  end.  The 
basal  portion  in  sinensis  is  shorter  than  the  apical  part,  but  longer  in 
japonicus" 

My  own  material  is  none  too  conclusive,  for  while  I  have  quite  a 
number  of  young  Japanese  specimens  I  have  only  one  specimen  from 
the  mainland  and  two  from  Formosa.  The  Chinese  specimen  before 
me-  is  from  the  country  between  Tientsin  and  Peking,  consequently 

a  Science  (n.  b.),  XXI,  Feb.  10,  1905,  pp.  228-229. 
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practically  from  the  same  locality  whence  came  Brandt's  type  of 
Trionyx  schlegelii.  It  follows  that  if  Brandt's  T.  maackii  from  the 
Amur  region  is  a  distinct  form,  it  is  different  from  our  Chinese 
specimen  also. 

The  absence  of  specimens  from  the  drainage  of  the  Yangtse  River, 
which  may  be  supposed  to  represent  the  true  Amyda  sinensis,  is 
particularly  to  be  regretted,  as  it  prevents  me  from  arriving  at  any 
but  the  most  inconclusive  and  preliminary  results. 

That  my  specimens  represent  three  separable  forms,  however,  1 
have  but  little  doubt. 

In  the  first  place,  in  the  Formosan  specimens,  which  I  call  A.  sinen- 
sis, the  shell  is  evenly  arched,  without  any  depression  on  either  side 
of  the  neural  plates  and  without  any  median  raised  keel.  The  north 
China  specimen,  as  well  as  all  my  Japanese  specimens,  agree,  on  the 
other  hand,  in  having  a  well-marked  depression  on  each  side  of  the 
neural  plates  of  the  upper  shell,  so  that  a  broad  and  blunt  but  very 
distinct  keel  is  formed  along  the  median  line.  In  addition,  the  For- 
mosan specimens  seem  to  have  the  dermal  ridges  on  the  back  smooth 
and  continuous,  while  in  the  north  China  and  Japan  specimens  the 
great  majority  of  these  ridges  are  dissolved  into  lines  of  tubercles. 

To  demonstrate  the  difference  between  the  north  China  specimen, 
which  I  call  A.  schlegelii,  and  the  Japanese  specimens  {A.  japonica) 
the  following  table  is  presents : 

Comparative  measurement*  of  Japanese  and  Chinese  soft-shelled  turtles. 


1 

Sex. 

Age. 

Locality. 

Japan 

do 

do 

do 

do 

Average. 

Japan 

do 

,            Average. 

Formosa 

" do 

.  N.China 

1 

A 

A. 

'  A 

Species. 

Direct  measure-    |   Proportionate 
ments.              measurements. 

U.S. 
N.M. 

No.  , 

*s  §g  Is 

.ieS5i°S'°  . 

21179 

Male 

....do... 

....do... 

do... 

do... 

Female . . 
do... 

Male 

Female . . 
Male 

.    4 years.. 
.   3  years. . 

do... 

do... 

do... 

.   3 years.. 
do... 

1 

. .    4 years.. 

do... 

. .<  3 years.. 

japonica 

..do 

..do 

..do 

..do 

japonica 

..do 

sinensis 

..do 

schlegclii 

tnn  nm   nun. 
170   133   124 
112     96     90 
136    115   102 
133    111    104 
128   112     95 

136    114    103 

43     ....• 

21178 

28     

34057 

33     ....|....! 

3405* 

35     

34060 

33     

34.5   100     84     76     25 

34056 

130   116    100 
140   116    103 

135   116]  101.5 

38     

34059 

43     

4a  5   100     86     75     30 

34054 
34055 
29700 

165. ...'  136 
150   120   118 

119     95!    93 

j 

45       100....'    82     27 
51       100     80     7»     34 
41    |  100,    80,    78     34 

1 
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In  the  first  four  columns  I  have  given  the  exact  measurements  of 
the  membranous  shell,  and  in  the  last  four  columns  I  have  reduced 
the  same  dimensions  to  per  cent  of  the  length  of  the  membranous  cara- 
pace. Although  the  series  is  small,  the  figures  probably  deserve  some 
confidence  because  of  their  remarkable  uniformity  and  harmony.  If 
we  examine  the  table,  the  first  observation  to  impress  itself  upon  us 
is  that  the  males  and  females  from  the  same  locality  differ  from  each 
other  but  very  little  in  their  proportions,  except  in  the  depth  of  the 
shell — i.  e.,  the  greatest  distance  between  ventral  and  dorsal  surfaces 
on  the  middle  line  measured  with  curved  calipers,  the  difference 
amounting  to  5  and  7  per  cent,  respectively.  At  the  same  time  it 
should  be  noted  that  the  difference  between  the  various  individuals 
of  the  same  sex  does  not  reach  2\  per  cent. 

If  we  now  compare  the  north  China  specimens  with  the  Japanese 
specimens,  we  observe  that  in  the  males  the  depth  of  the  shell  of  the 
former  is  9  per  cent  greater  than  in  the  latter.  Unfortunately  we  have 
no  female  specimen  from  northern  China;  but  the  difference  between 
the  island  specimens  and  the  mainland  male  is  so  great  that  the  latter 
even  exceed  the  females  of  the  former  by  4  per  cent.  The  difference 
may  be  very  strikingly  formulated  by  stating  that  in  the  males  of  A. 
japonica  before  me  the  depth  of  the  shell  is  one-fourth  the  length  of 
the  carapace,  while  in  the  male  A.  schlegelii  it  is  one-third  the  length 
of  the  carapace. 

The  Formosan  specimens  appear  to  b,e  slightly  narrower  and  also 
somewhat  deeper  than  the  Japanese  without  even  approaching  the 
north  China  specimen  in  this  respect,  inasmuch  as  the  latter,  a  male, 
presents  exactly  the  same  proportions  as  the  female  of  the  more  south- 
ern form. 

The  Formosan  and  north  China  specimens  agree  in  the  lateral  out- 
line of  the  shell,  for  while  in  the  Japanese  specimens  the  greatest  width 
of  the  body  is  situated  more  nearly  at  the  middle,  in  the  former  the 
greatest  width  is  farther  back. 

The  material  is  so  scant  that  I  shall  pass  over  another  point  wherein 
the  Formosan  specimens  and  the  north  China  one  seem  to  differ  from 
the  Japanese,  viz,  in  the  somewhat  shorter  plastron  of  the  latter. 
Compared  with  the  width  of  the  body,  the  difference  amounts  to 
nearly  10  per  cent;  but  this  measurement  is  less  satisfactory  than  the 
the  others,  and,  as  stated,  the  series  is  too  small  to  give  positive 
results. 

It  would  then  appear  that  the  Japanese  soft-shelled  turtles  are 
neither  identical  with  the  north  Chinese  nor  with  the  Formosan  forms. 
The  question  therefore  naturally  arises,  whether  it  may  not  agree 
with  the  south  Chinese  species.  As  said  before,  I  have  no  specimens 
for  comparison,  and  the  literature  offers  very  little  of  a  definite  nature. 
Both  Gray  and  Boulenger,  examining  Formosan  as  well  as  Chinese 
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specimens,  declared  them  to  be  identical,  and  in  default  of  material  I 
accept  their  decision.  In  that  case,  the  Japanese  form  must  be 
regarded  as  distinct.  On  the  other  hand,  I  must  call  attention  to  a 
point  which  later  may  have  a  bearing  upon  these  questions.  Doctor 
Siebenrock,  in  a  very  interesting  paper  on  the  systematic  arrange- 
ment of  the  Trionychid&a  figures  the  plastral  arrangement  of  a  7W- 
onyx  sinensis  (p.  821),  which  shows  a  very  short  plastron,  especially 
the  posterior  lobe,  and  he  calls  particular  attention  to  this  feature  as 
characteristic  of  T.  sinensis  (p.  822).     The  figure  (see  fig.  401)   and 

description  fit  exactly  my 
Japanese  specimens,  but 
unfortunately  Doctor  Sie- 
benrock does  not  give  the 
locality  of  the  specimen  fig- 
ured. Now,  on  the  other 
hand,  compare  the  plastron 
of  the  specimens  figured 
by  Gray.6  It  is  an  exact 
counterpart  of  my  For- 
mosan  male  (No.  34054)  in 
every  respect,  even  to  the 
close  approximation  of  the 
epiplastra.  It  is  not  easy 
to  believe  that  Gray's  and 
Siebenrock's  figures  repre- 
sent the  same  species. 

However,  with  no  cer- 
tainty as  to  the  exact  local- 
ity of  the  specimens  fig- 
ured, it  is  idle  to  speculate 
upon  the  status  of  the  soft-shelled  turtles  in  China,  though  it  would 
not  be  surprising  if  each  of  the  three  main  river  systems  of  that 
empire  had  its  own  form.  This  view  is  strengthened  by  some 
remarks  by  Doctor  Schnee c  to  the  effect  that  it  is  possible  to  dis- 
tinguish between  a  northern  and  a  southern  type,  the  latter  being 
much  darker  in  China  and  with  more  strongly  developed  tubercles 
than  the  former,  peculiarities  which  he  verified  on  large  series  of  living 
specimens  in  Canton  and  Shanghai. d 

Doctor  Schnee  in  the  same  article  (p.  207)  has  a  note  which  will 

aZur  Systematikder  Schildkrotenfamilie  Trionychida?  Boll,  ncbst  der  Beschreibung 
einer  neuen  Cyclanorbis-Art,  von  Friedrich  Siebenrock,  in  Sitz.  Ber.  Akad.  "Wis**. 
Wien,  Math.-Naturw.  CI.,  XCI,  Pt.  1,  Oct.  1902.  pp.  807-846. 

6 Cat.  Shield.  Rept.  Brit.  Mus.,  1855,  pi.  xxxi. 

cZeitschr.  Naturwiss.,  LXXII,  1899,  pp.  203-204. 

<*This  difference  in  color  may  be  due  to  the  character  of  the  rivers  and  lakes,  as 
already  suggested  by  Heude  (Mini,  sur  les  Trionyx.  p.  1) 


Fig.  401.— Elements  of  the  trionychid  plastron, 
showing  tlastral  callosities.  §  x  nat.  size.  (from 
Siebenrock.)  c.  commissure;  ep.  entoplastron;  epp. 
epiplastron;   hp.   hyoplastron;   hyp.   hypoplastron; 

pa.   ANTERIOR    MEDIAN    PROCESS!     pm.    MEDIAN    PROCESS; 
pp.  POSTERIOR  MEDIAN  PROCESS;  Xp.  XIPHIPLASTRON. 
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have  to  be  taken  into  account  in  all  future  examinations  and  compari- 
sons of  Japanese  specimens.  He  says  that  the  price  of  the  soft-shelled 
turtle  in  Japan  is  so  much  higher  than  in  China  that  a  regular  impor- 
tation takes  place  from  China  to  Japan,  and  that  therefore  he  is  not 
quite  sure  that  the  specimen  which  was  shown  him  there  really  came 
from  Japan.  It  is  plain  then  that  in  order  to  settle  the  question  of 
the  status  of  the  Japanese  Amyda  it  will  be  necessary  to  show  that 
specimens  identical  with  those  from  China  are  in  reality  indigenous 
to  Japan.0 

Before  leaving  this  theme  of  the  characterization  of  various  forms 
or  species  confounded  under  A.  sinensis,  I  wish  to  call  the  attention  of 
future  investigators  to  the  somewhat  fugitive  pattern  of  the  plastron 
as  a  possible  means  of  distinguishing  the  young  2  years  old  and 
under. 

Doctor  Siebenrock b  has  described  such  a  pattern  on  six  specimens 
of  A.  sinensis f  from  Annam,  scarcely  a  year  old:  ''Anteriorly  in  the 
middle  there  is  an  unpaired  gular  spot,  which  is  the  smallest  or  even 
may  be  absent.  The  gular  edge,  moreover,  has  a  black  margin. 
Furthermore,  on  the  hyo-hypoplastral  interspace  there  are  tw9  spots 
which  usually  unite  into  a  short  transverse  band,  and  behind  this 
there  is  again  a  large  unpaired  spot  between  the  xiphiplastra.  Lat- 
erally there  is  on  both  sides  a  spot  in  the  axillary  and  inguinal  regions, 
one  in  front  of  the  hyoplastron  and  another  behind  the  axillary  one." 

I  find  this  pattern  repeated  in  my  Japanese  specimens,  of  which  I 
have  a  large  series,  with  one  very  notable  exception,  viz,  there  is  a  sin- 
gle unpaired  median  mark  on  the  hyo-hypoplastral  interspace,  and  not 
two  lateral  marks  separated  or  united.  I  refer  to  Plate  XXXV 
illustrating  this  series,  and  it  will  be  noted  that  instead  of  "  two  spots, 
usually  uniting  into  a  short  transverse  band  on  the  hyo-hypoplastral 
interspace,,,  there  is  a  large,  unpaired  median,  triangular  or  broadly 
spear-shaped  spot  on  the  same  interspace.  The  essential  element  of 
this  large  spot,  the  largest  by  far,  is  the  median  portion,  which  forms 
the  anterior  angle  of  the  triangle,  since  this  part  persists  even  in  cases 
where  the  lateral  extensions  have  not  been  fully  developed.  The 
arrangement,  consequently,  appears  to  be  quite  the  reverse  of  that  of 
the  Annamese  specimens  and  is  not  without  considerable  significance. 

°In  this  connection  it  may  be  well  to  refer  to  an  observation  by  Dr.  John  Anderson, 
(Zool.  Res.  Exped.  West.  Yunnan,  I,  1879,  p.  792)  to  the  effect  that  "  there  are  appar- 
ently two  species  of  Trionyx  found  in  Japan,  one  corresponding  to  the  supposed  fore- 
going variety  of  T.  siellatus,  Geoff.,  but  which  is  identical  with  T.  perocellatus,  which 
is  the  T,  sinensis,  Wiegm.,  and  which  appears  to  have  been  more  recently  red  escribed 
by  Brandt  under  the  name  of  T.  schlcgeli.  .  .  .  The  other  Trionyx  found  in  Japan 
besides  T.  sinensis,  Wiegm.,  is  a  form  allied  to  T.  jaranicus,  Geoffr.  and  which  Gray 
first  referred  to  D.  subphna.  and  which  has  been  figured  by  Schlegel  under  the  name 
of  T.japonicus. 

6Sitz.  Ber.  Akad.  Wiss.  Wien,  Math.  Naturw.  CI.,  CXII,  Pt.  1,  May,  1903,  p.  349. 
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Description  (figs.  402-405). —  Male,  4  years  old;  U.S.N.M.  No. 
21179;  Japan;  Imperial  Government  collection.  Head  moderate 
pointed,  the  proboscis  as  long  as  width  of  interorbital  space  and  one- 
half  the  upper  eyelid ;  nostrils  separated  by  a  narrow  septum,  on  each 


FlOS.    402-403.— A MTDA  JAPONICA.     jj    X   NAT.    SIZE.      402,    SIDE  VIEW;    403,  VIEW  FBOM    ABOVE.     No. 

21177,  U.S.N.M. 

side  of  which  a  papilla  is  visible  near  the  opening;  interorbital  space 
equals  one-half  the  horizontal  diameter  of  orbit;  carapace  oval;  the 
anterior  margin  of  the  revolute  nuchal  border  somewhat  rugose  with 
two  small  tubercles  on  the  median  line;  along  the  median  line  of  the 


Digitized  by 


Google 


HERPETOLOGY    OF    JAPAN. 


521 


shell  a  raised  keel  anteriorly  as  broad  as  interorbital  space  and  eye- 
lids together,  posteriorly  not  wider  than  this  space  plus  half  an  eyelid; 
on  each  side  of  the  keel  a  perceptible  depression,  the  skin  of 
the  carapace  with  numerous  more  or  less  disrupted,  raised,  longitudinal 
lines  studded  with  tubercles,  these  lines  being  more  wavy  and  parallel 
with  the  axis  of  the  body  near  the  middle  of  the  back,  and  straighter, 
less  tubercular,  and  more  parallel  with  the  periphery  toward  the  edge 
of  the  carapace;  the  tubercles  gather  into  a  large  cluster  on  the  nuchal 


404 


Figs.  404-405.— Am  yd  a  japonica. 


*  NAT.  SIZE.     404.  UNDERSIDE   (l\  X  NAT.  SIZE);   40.5,  SIDE  OF  HEAD. 

No.  21177,  t'.S.N.M. 


portion  of  the  keel,  and  a  still  greater  number  of  larger  tubercles  con- 
gregate near  the  posterior  end  of  the  bony  disk  and  the  adjoining  pos- 
terior portion  of  the  soft  flap;  plastron  flat,  smooth,  the  posterior 
lobe  short,  its  width  at  base  equaling  one-half  the  length  of  the  plas- 
tron ;  greatest  height  of  body  equals  one-f  ourt  h  the  length  of  carapace. 
Color  (in  alcohol)  above  clear  greenish  olive,  with  a  few  indistinct 
brownish  blotches  on  the  carapace,  underneath  uniform  pale  buff; 
head  with  a  number  of  narrow  blackish  lines,  as  follows :  A  transverse 
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line  across  anterior  third  of  upper  eyelid  and  interorbital  space  to 
anterior  corner  of  eye  and  from  there  obliquely  downward  across  the 
loreal  region  to  the  upper  lip  at  the  base  of  the  proboscis;  a  slightly 
curved  line  from  below  center  of  eye  obliquely  backward  above  the 
angle  of  the  mouth  disappearing  some  distance  behind  and  below 
the  latter;  a  slightly  curved  line  from  posterior  angle  of  eye  above  the 
temporal  region;  a  short  blackish  streak  below  the  eye  between  the 
last  two  lines;  two  broken  lines  across  the  middle  and  the  posterior 


FlG.  406.—  AMYDA  8  CH  LEG  EL  II.     SIDE  VIEW.     FROM   GbAT'^  CAT.  SHIELD  REPT.  PL.   XXXI. 

third  of  upper  eyelid;  a  few  broken  longitudinal  lines  on  parietal  and 
occipital  regions  and  a  few  dusky  spots  on  snout  and  proboscis;  lips, 
chin,  and  throat  with  large  round  buff  spots  surrounded  by  a  network 
of  blackish  brown  lines;  sides  of  neck  with  a  broad  longitudinal  buff 
band,  more  or  less  interrupted  anteriorly  and  faintly  edged  with 
dusky;  neck  below  this  band  suffused  with  olive  and  dotted  with 
indistinct  roundish  pale  buff  spots. 

Dimensions. 

mm. 

Length  of  carapace. 170 

Greatest  width  of  carapace 133 

Length  of  plastron 124 

Greatest  depth  of  shell 43 

Greatest  width  of  head 27 

Distance  from  plastron  to  tip  of  tail 73 

Free  portion  of  tail  from  connection  with  carapace 32 

The  females  differ  chiefly  in  proportions,  being  much  deeper  through 
the  body  and  having  a  much  shorter  tail. 

Young  recently  hatched ;  U.S.N.M.  No.  23531;  Yokohama;  Octo- 
ber, 1896;  L.  Stejneger,  collector  (plate  XXXV,  fig.  3).  Essentially 
as  the  one  described  above;  the  anterior  border  of  the  carapace 
turned  over  as  in  the  older  specimens,  but  the  median  portion,  instead 
of  being  merely  rugose,  is  more  or  less  regularly  segmented,  and  the 
posterior  edge  of  several  of  the  segments  tuberculated,  the  median 
segment  being  pushed  a  little  ahead  of  the  others  and  the  tubercle 
occupying  the  upper  surface  instead  of  the  posterior  edge;  dorsal  keel 
very  prominent.     Color  essentially  as  above,  but  extreme  edge  of 
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Amyda  japonica.    Young 

For  explanation  of  plate  see  page  556. 
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carapace  devoid  of  color,  though  without  a  well-defined  pale  margin; 
underside  with  a  number  of  symmetrical  blackish  spots,  with  slightly 
paler  centers,  as  follows:  (1)  On  plastron,  a  small  longitudinal  spot 
anteriorly  on  the  median  line  between  the  epiplastra;  a  large  trian- 
gular median  spot  on  the  hyo-hypoplastral  interspace,  broader  than 
high,  the  apex  turned  forward;  a  heart-shaped  median  spot,  deeply 
notched  in  front,  on  the  anterior  processes  of  the  xiphiplastra;  a  pair 
<jf  oval  spots,  one  on  each  side  in  front  of  the  bend  of  the  hyoplastra; 
a  pair  of  roundish  spots,  one  on  each  side  in  the  outer  angle  between 
the  hyoplastra  and  the  hypoplastra;  (2)  on  the  soft  skin,  a  pair  of 
oblique  elliptic  spots,  one  on  each  side  behind  the  bend  of  the  hypo- 
plastra; a  pair  of  circular  spots  at  the  base  of  the  tail;  (3)  on  the 
underside  of  the  flap  of  the  carapace:  a  longitudinal,  ill-defined  broad 
band  interrupted  on  the  median  line;  (4)  on  the  extremities:  palms 
and  soles  dark  "gray. 

Dimensions. 

mm. 

Length  of  carapace 36 

Greatest  width  of  carapace 34 

Length  of  plastron 29 

Greatest  depth  of  shell 12 

The  rate  of  growth  is  well  illustrated  by  a  table  presented  by  Pro- 
fessor Mitsukuri,0  as  follows: 


Age. 


Just  hatched 
First  year... 
Second  year. 
Third  year. . 
Fourth  year. 
Fifth  year. . . 


1  Length. 

Breadth. 

Cm. 

Cm. 

2.5 

2.5 

4.5 

4.2 

10.5 

8.8 

12.5 

10.5 

16.0 

13.5 

17.5 

15.1 

Weight. 


Grams. 


23 
23 
169 
300 
563 
750 


Habitat. — This  species,  as  here  understood,  has  only  been  found  in 
Japan  proper,  where  it  seems  to  occur  originally  in  the  southern  rivers 
only.  It  has  probably  been  introduced  in  many  places,  and  a  detailed 
account  of  the  localities  in  which  it  is  undoubtedly  original  would  be 
a  very  interesting  contribution  to  our  knowledge  of  these  animals. 

Professor  Mitsukuri  has  given  a  very  interesting  and  instructive 
description  of  Mr.  Hattori's  turtle  farm  at  Fukagawa,  a  suburb  of 
Tokyo,  which  it  was  my  good  fortune  to  inspect  in  1896  under  his 
guidance. 

*  Bull.  Fish.  Bur.,  Washington,  XXIV,  1905,  p.  265. 
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List  of  specimens  of  Amy  da  japonica. 


U.S. 
N.M. 

No. 


21171 
21172 
21173 
21174 
21175 
21176 
21177 
21178 
21179 


23529 
23530 
23531 
23532 
23533 
23534 
23535 
23536 
.  23537 


34056 
34057 
34058 
34059 
34060 
34061 
34062 
34063 
34064 
34065 


Sex  and  age. 


Youngo 

do.* 

do.<» 

:...do.  <* 

do.  a 

....do.*.... 

do.  c 

Male** 

do. « 

Young a 

....do./.... 
do.  g 

..do.  A.... 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


Locality. 


Japan Imp.  Jap.  Q 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


When  col- 
lected. 


By  whom  c« 
from  whom 


Yokohama |  Oct. 

do 

do ! 

do 


1896 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Female  «* !  Tokyo Mar.- 


Male<* do. 

do.<* | do. 

Female** ' do. 

Male** I do. 


.do. 
.do. 
.do. 
.do. 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
L.  Stejneger. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

j         Do. 

I         Do. 

Do. 

Do. 

1903  ,  A.  Owston. 
Do 


do. «» ' do Feb.  23,  1904 

Young  b I ,do do 

do.« ' do do j 

do.** j do do I 


.do.o  . 


.do. 


I 


.do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


a  First  year. 

b  Second  year. 

<•  Second  year;  figs.  402-405. 

<*  Third  year. 


*  Probably  4  years  old;  description,  p.  520. 
/First  year;  pi.  xxxv,  fig.  9. 

9 First  year;  pi.  xxxv,  fig.  2. 

*  First  year;  pi.  xxxv,  flg.  3;  description,  p.  3 


AMYDA  SINENSIS  a  (Wiegmann). 

1834.  Trionyx  {Aspidonectes)  sinensis  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.. 

XVII.  1834,  p.  189,  (type-locality,  paddyfield  on  a  small  island  in  the 

Tiger  River,   near  Macao,  China;  Meyen,   collector). — Trionyx  sinenfU 

Strauch,  Chelon.  Studien,   1862  (p.  177). — Swinhoe,  Ann.  Mag.  Nat. 

Hist.   (3),   XII.    1863,    p.    219   (S.   W.   Formosa).— Schnee,    Zeitschr. 

Naturwiss.,  LXXII,  1899,  p.  202  (Shanghai;  Canton).—  Nikolski,  Zap. 

Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  20  (part). 
1842.  Trionyx  tuberculatum  Cantor,  Ann.  Mag.  Nat.  Hist.,  IX,  p.  482  (Chuean. 

China). 
1844.  Tyrse  perocellata  Gray,  Cat.  Tortois.  Brit.  Mus.,  p.  48  (type-locality  Canton. 

China;   types  in   Brit.   Mus.;   Cantor,   collector). — Trionyx  perocellatu* 


o  Signifying  Chinese,  Sina  being  another  form  for  China. 
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Gray,  Cat.  Shield  Rept.  Brit.  Mus.,  1855,  p.  65  (China).— Landemannia  t 
pcrocellata  Gray,  Proc.  Zool.  Soc.  London,  1869,  p.  216  (Formosa, 
Swinhoe,  collector);  1873,  pp.  53,  54  (fig.  of  mandibles). 

1869.  Landemania  irrorata  Gray,  Proc.  Zool.  Soc.  London,  1869,  p.  216  (type- 
locality,  Shanghai,  China;  type  in  Brit.  Mus.). 

1880.  Psilognathus  lacvis  Heude,  Mem.  Hist.  Nat.  Emp.  Chinois,  I,  p.  24,  pi.  n 
(type-locality,  mountain  and  streams  south  of  the  town  of  Ning-kouo  fou.) 

1880.  Temnognathus  mordax  Heude,  Mem.  Hist.  Nat.  Emp.  Chinois,  I,  p.  26, 
pi.  m  (type-locality,  environs  of  Shanghai). 

1880.  Gomphopelta  officinse  Heude,  Mem.  Hist.  Nat.  Emp.  Chinois,  I,  p.  27,  pl.iv 
(type-locality,  River  Houai,  where  it  leaves  the  province  Ho-nan). 

1880.  Calognathu*  novem-costatu*  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I, 
p.  29,  pi.  v  (type-locality,  eastern  extremity  of  lake  Tch'ao). 

1880.  Tortisternum  novem-costatum  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I, 
p.  31,  pi.  vi  (type-locality,  lake  Tch'ao,  department  of  Lu-tcheou). 

1880.  Ceramopelta  latirostris  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  33, 
pi.  vu  (type-locality,  environs  of  Ngan-k'ing  fou). 

1880.  Coptopelta  septem-costata  Heude,  M£m.  Nat.  Hist.  Emp.  Chinois,  I,  p.  35, 
pi.  vm  (type-locality,  lakes  of  Tong-lieou  (Ngan-hou£). 

1880.  Cinctisternum  bicinctum  Heude,  M£m.  Hist.  Nat.  Emp.  Chinois,  I,  p.  37, 
pi.  ix  (type-locality,  irrigation  ditches  in  the  marsh  of  Ngan-k'ing). 

The  interesting  question  as  to  the  relationship  of  the  individuals 
with  narrow  or  wide  alveolar  surfaces  of  the  jaws,  as  illustrated  by 
P&re  Heude's  subdivision  of  the  south  Chinese  species,  can  not  be  dis- 
cussed here.  It  must  be  studied  on  the  spot  with  proper  regard  to  the 
possibility  of  complications,  due  to  local  differentiations  in  the  various 
drainage  systems  as  well  as  to  the  subsequent  mixing  of  the  latter 
through  irrigation  canals.  Boulenger  has  suggested  "a  case  of 
dimorphism  caused  by  a  difference  of  diet,"  the  fish-eating  individuals 
retaining  the  sharp  beak  of  the  young,  while  those  feeding  on  mussels 
with  hard  shells  or  on  other  hard  substances  are  supposed  to  gradually 
develop  a  broad  crushing  mandibular  surface.  He  furthermore  sup- 
poses such  individuals  to  interbreed,  thus  preventing  the  characters 
from  becoming  permanent.* 

With  regard  to  the  identity  of  the  Formosan  and  south  Chinese 
specimens  and  the  related  question  of  the  distinctness  of  the  latter  I 
refer  to  the  discussion  under  A.  japonica  (pp.  517-519). 

Description, — Female,  4  years  old;  U.S.N.M.  No.  34055;  Tamsui 
River,  Formosa;  March,  1903;  A.  Owston  collection.  Carapace  short 
ovate  in  outline;  the  anterior  margin  of  the  r? volute  nuchal 
border  segmented  toward  the  median  line,  a  single  tubercle  on  the 
latter  in  front  of  the  border;  no  median  keel,  nor  lateral  depres- 
sion, the  carapace  descending  evenly  to  both  sides  from  the  rounded 
back;  skin  of  carapace  smooth,  with  about  24  longitudinal  raised 
lines,  which  are  entirely  untuberculated,  and  nearly  all  straight  and 
uninterrupted,  except  about  three  midway  on  each  side,  which  are 
wavy  and  occasionally  interrupted;  thrs~  lines  terminate  near  the 

*  Cat.  Chel.  Brit.  Mus.,  1889,  pp.  242-244. 
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posterior  end  of  the  bony  disk  in  a  small  tubercle  behind  which  to  the 
end  of  the  carapace  there  are  numerous  short  raised  lines  similarly 
terminated;  a  couple  of  rows  of  blunt  tubercles  in  front  of  the  bony 
disk  on  the  soft  flap  behind  the  overturned  nuchal  border;  plastral 
bones  more  or  less  discernible  on  underside  as  well  as  the  callosities,  of 
which  there  is  a  pair  on  the  hyo-hypoplastra  and  one  on  each  of  the 
xiphiplastra.  Color  (in  alcohol)  above  dark  olive  slate,  underneath 
drab;  head  with  a  few  scattered  blackish  dots  and  traces  of  a  oculo- 
supratemporal  black  line,  a  subocular  and  an  anterior  oculo-labial  line ; 
neck  below  dusky  with  indistinct  pale  spots  on  throat  and  traces  of  a 
lateral  pale  band;  underside  with  a  few  dark  blotches,  the  one  filling 
the  outer  angle  between  the  hyoplastra  and  the  hypoplastra  as  well  as 
the  median  blotch  on  the  xiphiplastra  being  most  conspicuous;  palms 
and  soles  dusky. 

Dimensions. 

mm. 

Length  of  carapace 150 

Greatest  width  of  carapace 120 

Length  of  plastron 118 

Greatest  depth  of  shell 51 

Greatest  width  of  head 29 

Distance  from  plastron  to  tip  of  tail 48 

Free  portion  of  tail,  from  connection  with  carapace 18 

The  male  of  the  corresponding  age  (U.S.N.M.  No.  34054)  differs 
mostly  in  less  depth  of  shell  and  longer  tail.  Eight  pairs  of  costal 
plates  can  be  made  out;  in  addition  to  the  callosities  on  hyo-hypo- 
plastra and  xiphiplastra  there  are  indications  of  rugosities  on  each 
arm  of  the  entoplastron.     No  trace  of  keel  or  depression  on  carapace. 

Habitat. — It  is  impossible  at  the  present  stage  of  our  knowledge  to 
indicate  the  precise  range  of  this  species  in  China.  It  seems  to  occur 
in  all  the  southern  rivers  and  in  Formosa;  but  how  far  north  it 
extends  or  where  it  meets  the  next  species  must  be  left  to  the  future 
to  clear  up. 

List  of  specimens  of  Amyda  sinensis. 


U.S. 
N.M. 

No. 

Sex. 

Locality. 

When  col- 
lected. 

By  whom  collected 
or  from  whom  re- 
ceived. 

34054 

Male  <» 

Formosa • 

May  10,1896 
Mar.  —.1903 

34055 

Female  & 

Tamsul  Rlv.,  Formosa 

Do. 

o  Probably  four  years  old;  p.  526.         *>  Probably  four  years  old;  description  p.  525. 
AMYDA    SCHLEGELII  (Brandt). 

1855.   Trionyx  perocellatus  Gray ,  Cat.  Shield  Rept.  Brit.  Mus.,  pi.  xxxi«  (China) 

(not  of  1844). 
1857.  Trionyx  schlegelii  Brandt,  M£l.  Biol.  Acad.  Sci.  St.  Pe'tersbourg,  II,  p.  610 

(type-locality,  Peking,  China;  type  Mus.  St.  Petereb.,  no.  177;  A.  Bunge. 

collector). 


o  See  fig.  406,  on  p.  522,  of  this  work. 
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Reference  has  already  been  made  to  the  specimen  from  northern 
China,  to  which  I  apply  the  above  name  more  because  the  locality  is 
the  same  as  that  of  the  type  than  because  the  description  applies 
better  to  it  than  any  of  the  others.  It  is  quite  likely  that  eventually 
A.  maackii  may  turn  out  to  be  the  same  thing  as  the  Peking  form,  in 
which  case  that  name  will  take  precedence.  At  present,  however,  I 
deem  it  the  wisest  course  to  enumerate  them  separately. 

If  Ford's  elegant  figures  of  the  half-grown  specimen  in  British 
Museum,  from  "China,"0  are  as  accurate  as  ithey  are  artistic,  they 


Fig.  407.— Amyda  schleqelii.    }  x  nat.  size.    View  fbom  above.   No.  29700,  U.S.N.M. 

probably  represent  an  individual  of  the  present  species.  The  dorsal 
keel,  the  tubercular  ridges,  and  the  coloration  agree  completely  with 
our  north  China  specimen,  and  especially  the  great  depth  of  the  body 
as  shown  in  the  upper  figure.  Expressed  in  per  cent  of  the  total 
length  of  the  carapace,  the  depth  is  nearly  36,  or  in  excess  of  the  cor- 
responding percentage  in  our  male  specimen  of  A.  schlegelii  ,(see 
table  p.  516). 

Description. —  Male,  third  year;  U.S.N.M.  No.  29700;  north  China, 
between   Tientsin  and   Peking;    1901;  M.  L.  Robb,  collector  (figs. 

«Cat.  Shield  Kept.  Brit.  Mus.,  1855,  pi.  xxxi.    Outline  of  upper  figure  reproduced 
in  this  work,  fig.  406,  on  p.  522. 
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407-409).  Carapace  short  ovate,  with  a  broad,  raised  median  keel 
and  a  well-marked  depression  on  each  side  of  the  latter;  anterior 
border  turned  over  backward,  the  outer  (anterior)  edge  being  smooth, 


Fig.  408.— Am  yd  a  schlkqelii.    }  x  nat.  s.zk.    Underside.    No.  29700,  U.8.NJC. 

the  inner  edge  near  the  median  line  somewhat  tuberculate  with  a 
couple  of  rounded  tubercles  on  top  of  the  rim  at  the  middle;  carapace 
with  numerous  strongly  tuberculated  longitudinal  lines,   the  outer 


Fig.  409.— Amyda  schlegklii.    i  x  nat.  size.    Side  view.    No.  29700,  U.8.N.M. 

ones  more  or  less  continuous  and  parallel  with  the  outer  edge,  the 
inner  ones  very  irregular  and  interrupted;  posterior  end  densely 
tuberculated,  as  is  also  the  nuchal  region;  depth  of  shell  about  one- 
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third  the  length  of  carapace;  plastron  smooth.  Color  (in  alcohol) 
above  olive  gray  with  a  few  small  blackish  spots,  below  pale  buff, 
unspotted;  on  head  a  narrow  black  line  across  the  interorbital  space 
anteriorly  continued  below  as  a  slightly  oblique  line  between  anterior 
angle  of  eye  and  edge  of  upper  lip;  a  similar  line  behind  the  eye  over 
the  supratemporal  regicjn;  sides  of  neck  and  throat  olive  with  indis- 
tinct pale  spots  and  traces  of  a  longitudinal,  lateral  pale  band  on  neck. 

Dimensions. 

mm. 

Length  of  carapace 119 

Greatest  width  of  carapace 95 

Length  of  plastron 93 

Greatest  depth  of  shell 41 

Greatest  width  of  head 21 

Distance  from  plastron  to  tip  of  tail 43 

Free  portion  of  tail,  from  connection  with  carapace 25 

Habitat — Northern  China,  the  specimen  described  being  from  the 
province  of  Pechili.  It  is  impossible  at  the  present  time  to  determine 
its  range  even  approximately. 

List  of  specimens  of  Amyda  schlegelii. 


U.S. 
N.  M. 

No. 

Sex.        '                                    Locality. 

When 
collected. 

By  whom  col- 
lected. 

29700 

Male  * North  China 

ieoi 

M.  L.  Robb. 

I 

a  Third  year;  description,  p.  527;  flgs.  407-409. 
AMYDA  MAACKIIa  (Brandt). 

1857.  Trionyx  maackii  Brandt,  Mel.  Biol.  Acad.  Sci.  St.  Peterebourg,  II,  p.  609 
(type-locality,  Southern  Amur  R.  and  Ussuri  R.;  types,  Mus.  St.  Peterab., 
Nob.  3690,  4661,  5725,  5726;  Maack,  collector). 

1905.  Trionyx  sinensis  Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8), 
XVII,  no.  1,  p.  20  (part:  Ussuri,  Amurland). 

This  form,  or  species,  being  known  only  from  the  original  descrip- 
tion of  Brandt,  I  have  appended  the  following  translation: 

Description. — Upper  part  of  head  more  convex  than  in  Trionyx 
javanicu8f  olive  colored  with  very  numerous  yellow  dots  which  are 
smallest  on  the  upper  surface  of  the  face,  a  little  larger  on  the  sides 
and  much  larger  on  the  throat  (but  with  no  bands  or  dusky  spots) ; 
sides  of  neck  with  a  few  rough  places;  dorsal  shield  [carapace]  in 
the  middle  longitudinally  depressed,  but  subcarinate,  convex  at  the 
sides,  with  very  smooth  skin  ["cute  glaberrima,,]>  olivaceous  with 
minute  yellow  or  more  or  less  orange  dots  like  the  feet;  anterior 

<*  For  R.  Maack,  a  Russian,  who  traveled  in  the  Amur  region  in  the  early  fifties, 
and  who  collected  the  type. 
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margin  of  dorsal  shield  thickened,  not  tuberculated ;  posterior  margin 
of  sternal  shield  [plastron]  short,  semilunar,  rounded. 

Dimensions. — Length  of  carapace,  353  mm;  greatest  width,  306  mm. 

Habitat. — Found  in  the  southern  tributaries  of  the  Amur  River, 
especially  in  the  Sungari  and  Ussuri  rivers,  as  well  as  in  the  Amur 
River  itself  between  the  mouths  of  the  tributaries  mentioned. 

According  to  Nikolski  there  are  in  the  St.  Petersburg  Museum 
specimens  from  the  above  rivers  and  also  from  Lake  Khanka. 
Whether  the  specimen  from  Korea  (No.  9447)  belongs  to  this  form 
it  is  impossible  to  say. 

[Genus  DOGANIA  <*  (Gray).] 

1836.  Amyda  Bonaparte,  Chelon.  Tab.  Anal.,  p.  8  (type,  TrUmyx  subplanus) 

(not  of  Oken,  1816.) 
1844.  Dogania  Gray,  Cat.  Tortois.  Brit.  Mus.,  p.  49  (type,  Trionyx  subplanus). 
1869.  Sarbieria  Gray,  Proc.  Zool.  Soc.  London,  1869  (p.  200)  (type,  Tri&nyz  fre- 
natm). 

The  genus  Dogania  differs  from  Amyda  in  having  all  the  pleuralia 
separated  by  the  neuralia,  while  in  Amyda  the  last  pair  of  pleuralia 
are  in  contact  behind  the  neuralia.  Doctor  Siebenrock  has  recently 
shown6  that  D.  sub  plana  is  unique  in  lacking  the  median  process  of 
the  hypoplastron.  The  head  is  also  comparatively  much  larger  and 
the  body  much  more  depressed,  the  body  being  almost  concave  with 
no  median  keel. 

The  occurence  of  Dogania  subplana — or  a  related  species — in  For- 
mosa is  very  problematical.  I  can  not  find  that  any  specimens  have 
been  examined  and  the  only  foundation  for  the  record  seems  to  be 
the  following  statement  by  Mr.  Gray:c  "Mr.  Swinhoe  informs  me 
that  this  animal  is  common  in  the  rivers  of  China  and  Formosa/ ' 
Swinhoe  most  likely  confounded  it  with  Amyda  sinensis.  Before 
that  time  Gray  had  also  catalogued  a  specimen  received  from  the 
Leiden  Museum  as  from  "Japan," d  but  in  Boulenger's  Catalogue * 
this  specimen  is  enumerated  as  from  "Java,"  which  is  most  likely 
correct. 

A  description  and  references  are  appended,  however,  in  order  to 
facilitate  its  identification  should  it  really  occur  in  Formosa. 

I  may  add  that  there  is  a  specimen  in  the  Hamburg  Museum 
(No.  110),  acquired  in  1877  and  identified  as  "  Trionyx  subplanus" 
It  is  said  to  be  from  "Japan,"  but  no  reliance  can  be  placed  on  the 
record. 


a  A  coined  word  without  meaning. 

b  Sitz.  Ber.  Akad.  Wire,  Wien,  Math.  Naturw.  01.,  XC1,  1902,  p.  818. 

c  Proc.  Zool.  Soo.  London,  1862,  p.  265;  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  168. 

d  Cat.  Shield  Rept.  Brit.  Mus.,  1855,  p.  69. 

«Cat.  Chel.  Brit.  Mus.,  1889,  p.  247. 
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[DOGANIA  SUBPLANAa  (Geoffroy-Saint-Hilaire).] 

1809.  Trionyx  subplanus  Geoffroy-Saint-Hilaire,  Nouv.  Bull.  Soc.  Philom. 
Paris,  I,  No.  22,  July  1809,  p.  366;  Ann.  Mus.  Hist.  Nat.  Paris,  XIV,  1809, 
p.  11,  pi.  v,  fig.  2  (type-locality  "unknown"). — Boettger,  Offenbach. 
Ver.  Naturk.  24-25  Ber.,  1885,  p.  135.— Boulenger,  Cat.  Chel.  Brit. 
Mus.,  1889,  p.  246  (Malay  Peninsula,  Sumatra,  Borneo,  Java). — Flower, 
Proc.  Zool.  Soc.  London,  1899,  p.  619,  pi.  xxxvi  (Penang;  Singapore). — 
Siebenrock,  Sitz.  Ber.  Akad.  Wiss.  Wien,  Math.-Naturw.  CI.,  XCI,  1902, 
p.  817,  fig.  2  (plastron). — Dogania  subplana  Gray,  Cat.  Tortois.  Brit.  Mus., 
1844,  p.  49;  Cat.  Shield  Kept.  Mus.,  1855,  p.  69,  pi.  xxxm  ("  Japan"); 
Proc.  Zool.  Soc.  London,  1862,  p.  265  (China,  Formosa);  1873,  p.  57, 
fig.  3  (mandible);  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  158. 

There  being  no  specimen  of  this  species  at  hand  from  the  territory 
covered  in  this  work,  I  append  below  the  diagnosis  given  by  Boulen- 
ger in  his  Catalogue  of  Chelonians  in  British  Museum,  pp.  246-247. 

Diagnosis. — Carapace  very  flat;  costal  plates  eight  pairs,  the 
last  well  developed  and  separated  by  the  last  neural  plate;  a  single 
neural  between  the  first  pair  of  costals;  these  plates  very  finely 
granulate  and  vermiculate;  a  large  fontanelle,  till  late  in  life,  between 
the  nuchal  and  dorsal  plates;  epiplastra  narrowly  separated  from 
each  other  in  front  of  the  entoplastron,  which  forms  an  obtuse  or  a 
right  angle;  plastral  rugosities  scarcely  developed,  on  the  hyo-and 
hypoplastra  and  on  the  xiphiplastra ;  dorsal  skin  of  young  with 
in  tempted  longitudinal  ridges;  head  very  large;  snout  (on  the  skull) 
about  as  long  as  the  diameter  of  the  orbit,  which  is  more  than  double 
the  interorbital  width;  postorbital  arch  extremely  narrow,  forming  a 
keel  on  its  outer  surface;  mandibular  symphysis  shorter  than  the 
diameter  of  the  orbit,  without  median  ridge.  Brown  above,  yel- 
lowish beneath,  and  on  the  sides  of  the  neck;  head  and  neck  with 
yellowish  dots;  some  young  with  an  oblique  dark  streak  behind 
each  eye. 

Length  of  dorsal  disk  25  centimeters. 

Doctor  Siebenrock  describes  the  plastral  arrangement  of  this 
species  as  follows  (op.  cit.,  pp.  817-819):  Entoplastron  forms  an 
obtuse  angle;  epiplastra  separated,  the  anterior  straight  arm  as 
long  as  the  posterior  oblique  one ;  not  a  trace  of  a  median  process  of 
the  hypoplastron,  so  that  an  undivided  membranous  fontanelle  is 
formed  between  the  entoplastron  and  the  hyo-,  hypo-  and  xiphi- 
plastra. The  plastron  of  this  species  is  distinguished  thereby  from 
that  of  all  other  species  of  Trionyx  [Amy da].  The  absence  of  the 
median  process  is  a  very  significant  character  for  the  determina- 
tion of  this  species.  Xiphiplastra  with  short  and  narrow  posterior 
angles  which  are  separated  by  a  rather  broad  interspace;  xiphi- 
plastral  commissure  short,  on  both  sides  connected  by  two   teeth. 

a  Signifying  somewhat  flat. 
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The  callosities  appear  to  develop  rather  late  and  only  to  a  slight 
degree,  as  they  are  not  even  indicated  on  the  hyo-hypoplastra  of 
the  young,  while  in  equally  large  specimens  of  other  species  they 
have  already  reached  a  considerable  size. 

Habitat — Known  with  certainty  only  from  the  Malay  peninsula 
and  archipelago.  As  for  its  alleged  occurrence  within  our  terri- 
tory see  remarks  on  p.  530. 
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Amphibien  nebst  Beschreibung  zweier  neuer  Schlangenarten.     Sitz.  Ber. 
Ges.  Naturf.  Fr.  Berlin,  1880,  no.  8,  pp.  111-121,  pi. 
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Also  as  separate  pamphlet  of  12  pp.  bearing  the  following  imprint:  Leiden,  8.  en  J. 
Luchtmans,  1838.    Review  in  Isis,  1840,  pp.  384-385. 

1838.  Hoeven,  J.  van  der.     Sur  une  nouvelle  espece  de  Cryptobranchus  du  Japon. 

Bull.  Rci.  Phys.  Natur.  NeeYlande  (Leiden),  1838,  pp.  90-91  (Abstract  of 
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Rector.  |  Accedunt  quatuordecim  tabulae.  |  — Vindobonae,  |  apud  Guiliel- 
mum  Braumuller,  |  BibliopolamaulaeC.R.etUniveraitatis.  |  MDCCCLXV. 
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land.  Dierk.  Vereen.  (2),  VIII  (pp.  xxviii-xxix). 
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skago  I.  Russk.  Geograficheskago  Obst cheat va  v  1885  g.  S.-Peterburg,  1859. 
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Specimen,  0.75  m.  long  collected  by  de  Meuron,  presented  to  the  Natural  History 
Museum  in  Neuchatel. 
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Reptilia,  pp.  1-331;  Amphibia,  pp.  332-442;  General  account  of  the  herpetological 
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Mitth.  Medic.  Facult.  Tokyo,  V,  No.  4  (pp.  221-427,44  pis.). 
Also  separate.     Tokyo,  1902.     207  pp.,  quarto  +  44  partly  colored  plates. 

1881.  Peters,  W.    Ueber  eine  neue  Art  von  Tachydromus  aus  dem  Amurlande. 
Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1881,  pp.  71-72. 
Tachydromu*  amurensis,  new  species,  p.  71. 

1897.  Phisalix,  C.     Action  physiologique  du  venin  de  salamandre  du  Japon  (Sie- 

boldia  maxima).  Attenuation  par  la  chaleur  et  vaccination  de  la  Gre- 
nouille  contre  ce  venin.  Compt.  Rend.  Acad.  Sci.  Paris,  CXXV  (pp. 
121-123). 

Also  in  Bull.  Mus.  Hist.  Nat.  Paris,  1897  (pp.  242-244). 

1897.  Phisalix,  C.  Action  physiologique  du  venin  de  salamandre  du  Japon  (Sie- 
boldia  maxima).  Attenuation  par  la  chaleur  et  vaccination  de  la  Gre- 
nouille  contre  ce  venin.  Compt.  Rend.  Soc.  Biol.  Paris  (10),  IV  (pp. 
723-725). 

1897.  Phisalix,  C.  Proprtetes  immunisantes  du  venin  de  salamandre  du  Japon 
vis-a-vis  du  venin  de  vipere.  Compt.  Rend.  Soc.  Biol.  Paris  (10),  IV 
(pp.  822-^823). 

1860.  Pompe  van  Meerdervoort,  J.  L.  C.  [Over  den  grooten  Japanschen  Salaman- 
der.]   Natuurk.  Tijdschr.  Nederland.  Indie,  XX,  Pts.  4-6,  p.  386. 

1884.  Rein,  J.  J.  Reptiles  and  Batrachians  [of  Japan].  Japan:  Travels  and  Re- 
searches. Translated  from  the  German.  New  York,  Armstrong  and  Son, 
1884,  pp.  186-189. 

1876.  Rein,  J.  J.  and  Roretz,  A.  von.  Beitrag  zur  Kenntniss  des  Riesensalamanders 
(Cryptobranchus  japonicus).  Zool.  Garten  (Frankf.  a.  M.),  XVII,  No.  2, 
Feb.  1876,  pp.  33-37,  color,  pi. 

1897.  Rejsek,  Jos.  L'histologie  de  l'ceil  de  Cryptobranchus  japonicus.  Bibliogr. 
Anat.  Nancy,  V  (pp.  139-146,  1  pi). 

1887.  Sasaki,  C.  Some  notes  on  the  Giant  Salamander  of  Japan  (Cryptobranchus 
japonicus,  Van  der  Hoeven).    Journ.  Coll.  Sci.  Tokyo,  I,  Pt.  3,  pp.  269-274. 
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1837-1844.  Schleoel,  H.  Abbildungen  |  neuer  oder  unvollstandig  bekannter  | 
Amphibien,  |  nach  der  Naturoderdem  Leben  entworfen  |  herausgegeben  | 
und  mit  erlauternden  Texte  begleitet  |  von  |  Dr.  H.  Schlegel,  |  Conserva- 
tor des  Niederlandischen  Reichs-Museums  etc.  etc.  |  Dflsseldorf,  |  Verlag 
v.  Arnz  &  Compnle  |  1837-1844. 

Fol.    50  col.  plates.    Text  8™,  xiv  +  141  pp. 

The  following  Japanese  species  are  included:  Trionyxjaponiau,  pi.  xxxi ;  Safawandm 
navia,  pL  xxxix,  fig.  4;  S.  subcristata,  pi.  XL,  figs.  1-3;  8.  nebulosa,  pi.  xl,  Jigs.  7-10; 
Emy*  vulgaris  japon.,  pi.  xli,  figs.  1-3;  Hyla  buergeri,  pi.  L,  fig.  5.  All  these  were  prob- 
ably published  in  1844. 

The  work  was  issued  in  parts  between  the  years  1837  and  1844. 

First  part  consisting  of  10  plates  (pis.  i-x)  and  two  signatures  of  tat  <pp.  1-32) 
appeared  early  in  1837,  and  was  reviewed  by  Rudolph  Wagner  in  Munch—  flair  hrte 
Anzelgen,  IV,  No.  127,  June  28, 1837,  pp.  1043-1044.« 

The  second  part,  containing  the  second  decade  of  plates  (pis.  21-40)  and  pp.  33-64,  was 
published  apparently  in  1839.  Sundevall  (Arsber.  Zool.  Arbet.,  1837-1840,  pp.  183-184: 
published  1841)  speaks  of  the  eleventh  decade  containing  a  monograph  of  the  genus 
Typhlops  having  been  published  in  1839,  but  he  has  evidently  read  Decas  11  instead 
of  Decas  II. 

.  The  rest  of  this  publication  was  probably  issued  together  in  1844,  at  least  I  find  no  con- 
temporaneous reference  to  matter  contained  in  this  part  previous  to  that  year,  and 
Wiegmann,  in  his  "Leistungen"  for  1840,  1841,  and  1842,  does  not  mention  it.  In  the 
'  *  Lelstungen ' '  for  1843,  however,  the  work  is  referred  to  as  completed,  and  the  years 
given  as ' '  1837-1844, ' '  the  same  as  on  the  title-page.  The  book,  therefore,  may  have  been 
issued  complete  shortly  after  the  beginning  of  1844,  as  the  preface  is  dated  January,  1844. 
That  it  did  not  appear  in  1843  seems  plain,  moreover,  from  the  fact  that  there  is  no  refer- 
ence to  Schlegel's  monographic  synopsis  of  the  genus  Draco  (pp.  81-96)  in  Fitzinger's 
Systema  Reptilium  published  in  that  year. 

1899.  Schnee  [Paul  K.  G.].    Einige  Notizen  iiber  Weichschildkrfiten.     II.  Trionyx 

sinensis,  Wiegm.     Zeitschr.  Naturwiss.,  LXXH,  pp.  202-208. 
Remarks  on  specimens  seen  in  Canton,  Shanghai,  and  Kobe. 

1900.  Schnee  [Paul  K.  G.].    Ancistrodon  blomhoffi  Boie.     Zool.  Garten  (Frankf. 

a.  M.),  XLI,  Dec.,  1900,  pp.  395-396. 
Description  of  color  of  living  specimens. 

1904.  Schoenichen,  Walther.  Die  Brutpflege  bei  den  Amphibien  und  beeonders 
bei  dem  japanischen  Riescnsalamander  (Megalobatrachus  maxim  us). 
Prometheus,  XVI,  1904  (pp.  37-40;  pp.  52-64.     15  figB.). 

1895.  Sherborn  C.  Da  vies,  and  F.  A.  Jentink.  On  the  dates  of  the  parts  of  Sie- 
bold's  "Fauna  Japonica"  and  Giebel's  "Allgemeine  Zoologie"  (first  edi- 
tion).    Proc.  Zool.  Soc.  London,  1895,  pp.  14&-150. 

1895.  Shitkov,  B.  [M.].  Ueber  die  Fortpflanzung des  Isodactylium  Schrenki  Strauch. 
Zool.  Anz.,  XVIII,  May  6,  1895,  pp.  165-168. 

1900.  Shitkov,  [B.  M.].     Sibirskiya  salamandri  (Isodactylium  Schrenki i  Str.)  i  ikh 
zhizn  na  vodie  i  vakvarii.     Dnevnik  Otdiela  Ikhtiologii  Imp.  R.  Obstcb. 
Akklimat.  Zhivotn.  i  Rast.,  II,  1900,  pp.  41-42. 
Not  seen. 

1902.  Shitkov,  B.  M.  Kakogo  paltea  nedostaet  na  konetsnostyakh  Isodactylium  i  na 
perednikh  konetsnostyak  Urodela.  Izv.  M.  Obstch.  Lyub.  Est.  Antr.  i 
T.  D.,  XCVIII.    Tr.  Zool.  Otd.,  XIII,  Dnevn.  Zool.  Otd.,  Ill,  No.  4,  p. 45. 

Not  seen. 

1906.  Siebenrock,  F.     Zur  Kenntnis   der   Schildkrfitenfauna   der  Insel    Hainan. 
Zool.  Anz.,  XXX,  Aug.  28,  1906,  pp.  578-586. 

On  p.  584  there  are  three  lists  of  the  turtles  of  Japan,  of  the  Riu  Kiu  Islands,  and 
of  Formosa. 


o  I  am  indebted  to  Dr.  Charles  W.  Richmond  for  calling  my  attention  to  this  review. 
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1824.  Siebold,  P.  F.  de.u  De  Historiae  natural  is  in  Japonia  statu,  nee  non  de  aug- 
ment*) emolumentisque  in  decursu  perscrutationum  exspectandis.  Dis- 
sertatio,  cui  accedunt  spicilegia  faunae  Japonicae,  auctore  P.  F.  de  Siebold, 
Med.  Doct.  complurium  societatum  membro.     Bataviae,  1824. 

Original  not  seen.  Title  from  the  reprint  in  Oken's  Isis,  1827 ,  pp.  135-143.  It  is  stated 
to  be  in  4°  and  to  contain  16  pp. 

1826.  Siebold,  Philippus  Franc,  de.  De  |  Historiae  Natural  is  |  in  |  Japonia  | 
Statu  |  nee  non  |  de  augmento  emolumentisque  in  |  decursu  perscruta- 
tionum ex-  |  spectandis  |  Dissertatio,  |  cui  accedunt  |  Spicilegia  Faunae 
Japonicae  |  auctore  |  Philippo  Franc,  de  Siebold,  |  Medicinae  Doctore,  I 
Complurium  Societatum  Membro.  |  —  Ex  Officina  Literaria  |  Car.  Phil. 
Bonitas,  Commerc.  Assessoris  |  Wirceburgi  MDCCCXXVI. 

8»o,  20  pp. 

Among  the  Amphibia,  p.  18,  reference  is  only  made  to  Hydrophis  flaviventris  "mini." 

1898.  Stejneoer,  Leonhard.    On   a   collection  of  batrachians  and  reptiles  from 

Formosa  and  adjacent  islands.    Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  pp. 
215-225. 

Rana  longicrus,  new  species,  p.  216;  Japalura  mitsukurii,  new  species,  p.  218; 
Emydocephalu8  ijimx,  new  species,  p.  223. 

1901.  Stejneoer,  Leonhard.    Diagnoses  of  eight  new  batrachians  and  reptiles  from 

the  Riukiu  Archipelago,  Japan.    Proc.  Biol.  Soc.  Washington,  XIV,  Dec. 
12, 1901,  pp.  189-191. 

Microhyla  okinaventis,  new  species,  p.  189;  Rana  narina,  new  species,  p.  189;  Rana 
namiyei,  new  species,  p.  190;  Buergeria  ijimx,  new  species,  p.  190;  Buergeria  ishikawx, 
new  species,  p.  190;  Eumeces  kishinouyei,  new  species,  p.  190;  Calamaria  pfefferi,new 
species,  p.  191;  Disteria  orientalis,  new  species,  191. 

1902.  Stejneoer,  Leonhard.     A  new  opisthoglyph  snake  from  Formosa.    Proc 

Biol.  Soc.  Washington,  XV,  Feb.  18,  1902,  pp.  15-17. 
Boiga  krsrpelini,  new  species,  p.  16. 

1904.  Stejneoer,  Leonhard.  A  new  species  of  lizard  from  the  Riukiu  Archipelago, 
Japan.  Smithson.  Misc.  Coll.  (Quart.  Iss.)  XLVII,  Nov.  9,  1904,  pp. 
294-295. 

Takydromus  dorsalis,  new  species,  p.  294;  type,  U.S.N.M.  No.  34162. 

1899.  Stone,  Wither.    A  small  collection  of  reptiles  and  batrachians  from  eastern 

Mongolia.     Proc.  Phila.  Acad.  Sci.,  1899,  pp.  183-184. 
Nine  species.  * 

1870.  Strauch,   Alexander.     Revision  der  Salamandriden-Gattungen  nebst  Be- 

schreibung  einiger  neuen  und  weinger  bekannten  Arten  dieser  Familie. 

Mem.  Acad.  Sci.,  St.  Petersbourg  (7),  XVI,  No.  4,  110  pp.,  2  pis. 
1873.  Strauch,  Alexander.    Die  Schlangen  des  Russischen  Reichs,  in  Bystema- 

tischer  und  zoogeographischer  Beziehung.    M6m.  Acad.  Sci.  St.  P6ters- 

bourg  (7),  XXI,  No.  4,  288  pp.,  6  pis. 

Particularly  important  in  this  connection  for  its  exhaustive  treatment  ol  the  speci- 
mens from  Amurland  and  the  Coast  Province.  As  for  the  specimens  alleged  to  have 
been  collected  in  Japan  by  Consul  Qoschkewitsch  see  pp.  315,  318,  and  452  of  this  work. 

a  Dr.  C.  L.  Reuvens,  in  his  doctor  dissertation  "  Die  Myoxidae  or  Schlaefer"  (Leiden, 
1890),  p.  66,  footnote  (compare  p.  7),  makes  a  curious  mistake  in  ascribing  the  "De 
Historiae  Naturalis  in  Japonia  Statu"  to  a  G.  T.  de  Siebold  as  distinct  from  P.  F.  de 
Siebold,  the  author  of  Fauna  Japonica  ("G.  T.  de  Siebold  ist  nicht  zu  verwechseln 
mit  P.  F.  de  Siebold,  dem  Autor  der  Fauna  Japonica  " ) .  In  the  Wtirzburg  reprint  of  the 
pamphlet  in  question  now  before  me  it  is  plainly  attributed  to  the  latter:  "  Auctore 
Philippo  Franc,  de  Siebold,  Medicinae  Doctore." 
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1876.  Strauch,  Alexander.  Opisanie  presmikayustchikhsya  i  zemnovodnikh, 
sobrannikh  ekspeditsiei  podpolkovnika  Przewalskago.  In  Przewalski's 
Mongoliya  i  Strana  Tangutov.     S.-Peterburg,  1876. 

1890.  Strauch,  Alexander.  Bemerkungen  fiber  die  Schildkr6ten-sammlung  im 
Zoologischen  Museum  der  kaiserlichen  Akademie  der  Wissenschaften  zu 
St.  Petersburg.  Mem.  Acad.  Sci.  St.  Petersbourg  (7),  XXXVIII,  No.  2, 
127  pp.,  4  pis. 

1863.  Swinhoe,  R.  A  list  of  the  Formosan  reptiles;  with  notes  on  a  few  of  the 
species,  and  some  remarks  on  a  fish  (Orthagoriscus,  sp.).  Ann.  Mag.  Nat. 
Hist.  (3),  XII,  Sept.  1863,  pp.  219-226. 

1835-1838.  Temminck,  C.  J.,  and  Schlegel,  H.  Fauna  Japonica  |  auctore  |  Ph.  Fr. 
de  Siebold.  |  Reptilia  |  elaborantibus  |  C.  J.  Temminck  et  H.  Schlegel.  ' 
Cum  mappa  geographico-zoologica  et  tabulis  lithogr.  XXVIII.  |  Lugduni 
Batavorum.  |  Ex  officin.  lithogr.  auctoris  et  typis  J.  G.  Lalau.  |  1838. 

Fol.  xxii  +  144  pp.  +  doable  page  map  +  ix  +  10  +  vm  plates. 

The ' '  Reptilia ' '  of  the  Fauna  Japonica  was  apparently  issued  in  three  separate  parts, 
namely,  I  Chtlonii,  IT  Ophidii,  and  III  Saurii  et  Batrachii,  the  plates  being  numbered 
separately  in  each  part,  but  the  pagination  of  the  text  running  on  continuously.  The 
publication  appears  to  have  been  as  follows :  ' 

1835.  Fauna  Japonica  auctore  Ph.  Fr.  de  Siebold.  Chelonii.  Elaborantibus  C.  J. 
Temminck  et  H.  Schlegel.  Lugd.  Batav.  (1835).  80  S.  mit  9  unkolorirten 
Steindrucktafeln  in  Fol. 

The  above  is  the  title  of  the  first  part,  as  given  in  Munchen  Qelehrte  Anzeiger,  II, 
No.  90, 5  May,  1836,  p.  743.  It  is  there  stated  that  Fitzinger's  paper  on  the  Cheionisns 
(Ann.  Wien  Mus.,  1, 1835)  "gieichzeitig  mit  diesem  Theii  der  Fauna  Japonica  erecbien." 
On  p.  751  a  list  of  the  plates  1-9  is  given,  but  no  reference  is  made  to  the  map  represent- 
ing the  "Distribution  geographique  des  Cheloniens"  which  accompanies  the  bound 
volume  of  the  Reptilia. 

Also  reviewed  in  Wiegmann's  Archiv.,  1836,  II,  p.  25V,  in  the ' '  Leistungen  "  for  1835. 

1837.  Fauna  Japonica  auctore  Ph.  Fr.  de  Siebold.  Ophidii.  Elaborantibus  C.  J. 
Temminck  et  H.  Schlegel.  Lugd.  Batav.  (1837)  S.  81-93  und  i-xxx  mit 
10  unkolorirten  Steindrucktafeln  in  Fol. 

The  second  part  of  the  Reptilia  (third  of  the  Fauna  Japonica)  is  thus  quoted  by  A. 
Wagner,  in  the  Munchen  Gelehrte  Anzeiger,  V,  No.  134,  July  7,  1837,  p.  41.  This  part, 
according  to  him,  contained  two  different  memoirs,  the  first  one,  by  Schlegel,  treating 
of  the  Japanese  snakes  (pp.  81-93  +  pis.  i-x) ;  the  other,  by  Temminck,  giving  a  review 
of  the  faunas  of  the  Sunda  Islands  and  of  Japan  (pp.  i-xxx). 

The  latter,  which  is  dated  November,  1835,  but  first  distributed  through  the  book 
trade  during  the  Easter  "Messe"  at  Leipzig  in  1837,«  is  evidently  Temminck's  "Coup 
d'oeil."6 

Wagner  (on  p.  55)  calls  special  attention  to  the  Triton  japonictu  mentioned  by  Tern- 
minck  in  this  work. 

This  part  is  also  reviewed  in  Magazine  of  Zoology  and  Botany  (ed.  by  Jardine,  Selby 

and  John  ton),  II,  1837,  No.  IX,  p.  266  (published  August  1, 1837). 

1838.  The  title  page|  of  the  entire  reptile  volume  bears  this  date  and  may  be  taken  as  correct 

for  the  publication   of   the  third  part,  embracing  the  Saurii  and  Batrachii  (pp. 

85-144,  pis.  i-viii).    On  p.  140,  the  last  page  of  the  text  (exclusive  of  index),  is  printed 

a"Diese  Abhandlung  is  vom  November  1835  datirt;  durch  den  Buchandel  ist  sie 
indesz  erst  seit  des  letzten  Ostermesse  angezeigt  und  verbreitet."  Wagner,  Munchen 
Gelehrte  Anzeiger,  V,  p.  43. 

o  I  have  seen  only  two  copies  of  this  memoir,  the  full  title  of  which  is  as  follows: 

Coup  d'oeil  |  sur  la  Faune  des  iles  de  la  Sonde  |  et  de  |  l'empire  du  Japon.  |  Dis- 
cours  preliminaire  |  dcstinS  a  servir  d' introduction  a  la  Faune  du  Japon. 

It  is  a  folio  of  xxx  pp.,  with  Temminck's  name  at  the  end  only.  The  copy  which 
I  examined  in  the  library  of  the  Jardin  des  Plantes,  in  Paris,  was  bound  with  the 
mammals  of  the  Fauna  Japonica. 
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the  date  "Janv.  1838."  In  this  part  was  also  included  Siebold's  "Preiace  suivie  d'un 
apercu  historique  et  physique  sur  les  reptiles  du  Japon"  (pp.  i-xxi),  which  is  signed 
"Mai,  1838."  As  Wiegmann,  in  his  "  Lelstungen"  for  1838  (Arch.  Naturg.,  1839,  II,  p. 
386),  complains  that  the  Royal  Library  in  Berlin  had  not  as  yet  received  the  part  in 
question,  it  is  plain  that  he  knew  of  its  publication  in  1838.  It  was  reviewed  in  the 
"I sis"  for  October,  1838  (pp. 852-854),  hence  its  appearance  must  have  been  between 
May  and  October;  probably  at  the  "Michaelismesse"  (September). 

It  should  be  added,  for  the  sake  of  completeness,  that  Tschudi,  in  a  letter  written  not 
later  than  August,  1837,  from  Leiden  (printed  in  Leonhard  and  Bronn's  Neues  Jarhbuch 
fflr  Mineralogie,  etc.,  1837,  Pt.  5,  Sept.,  pp.  545-547)  says  that  "Im  7  Hefte  der  Fauna 
japonica  1st  er  schon  abgebildet,"  meaning  Schlegel's  Salamandra  maxima,  which  is  con- 
tained in  the  third  part  of  the  reptile  volume.  There  is  no  doubt  that  the  plates  ar.d 
possibly  also  the  text  of  this  part  were  finished  in  1837,  and  we  know  that  Schlegel  dis- 
tributed a  few  copies  of  the  plate  in  question  during  that  year,  but  Tschudi's  statement 
does  not  invalidate  the  contention  that  the  part  as  such  was  not  published  until  the 
Michaelismesse  of  1838. 

It  will  be  seen  that  the  dates  of  publication  of  the  herpetological  parts  of  Fauna 
Japonica  differ  somewhat  from  those  given  by  Sherborn  and  Jentlnk.a 

They  may  be  tabulated  as  follows: 
CKelonU 

pp.  1-80,  pis.  i-ix 1835  (Ostermesse?) 

Ophidii  (+Coupd'ceil) 

pp.  81-93,  pis.  lTx..\  tolMyA1 

t>D  i-xxx  1 1837  (Ostermesse) 

fiaurii  et  Batrachii 

pp.  85-144,  pis.  l-vin 1838  (Michaelismesse?) 

1877.  Troschel  [F.  H.].  Ueber  Onychodactylus  japonicus  Bonap.  Arch.  Naturg. 
XLIII,  Pt.  1,  pp.  199-215,  pi.  xv. 

Elaborate  history,  synonymy,  and  descriptions  of  male  and  female  adults,  male 
and  female  larvae. 

1837.  Tschudi,  J.  J.  Ueberden  Homo  diluvii  testis,  Andrias  Scheuchzeri.  Neues 
Jahrbuchfur  Mineralogie,  Geognosie,  Geologieund  Petrefactenkunde  (Leon- 
hard  and  Bronn,  editors,  Stuttgart),  1837,  Pt.  5,  Sept.,  pp.  545-547. 

The  generic  names  Megalobatrachuz  and  Andrias  are  first  proposed  In  this  paper. 

1902.  Wall,  F.    Extraordinary  magnitude  of  a  snakels  meal.    Journ.  Bombay  Nat. 

Hist.  Soc,  XIV  [?],  p.  375,  pi. 

Elaphis  virgatus  swallowing  a  Lepus  brachiurus  near  A  rim  a,  Japan. 

1903.  Wall,  F.    A  Prodromus  of  the  snakes  hitherto  recorded  from  China,  Japan, 

and  the  Loo  Choo  Islands;  with  some  notes.     Proc.  Zool.  Soc.  London,  1903, 
pp.  84-102. 

Part  1.  List  of  Chinese  Ophidia  [including  Formosan],  pp.  85-99. 
Part  2.  List  of  Japanese  and  Loo  Choo  Islands  Ophidia,  pp.  99-102. 

1906.  Wall,  F.    Notes  on  a  Collection  of  Snakes  from  Japan  and  the  Loo  Choo 

Islands.     Proc.  Zool.  Soc.  London,  1905,  II,  pp.  511-517. 
1864.  Wallace,  Alfred  R.     On  some  Anomalies  in  Zoological  and  Botanical  Geog- 
raphy.    Natural  History  Review  (London  and  Edinburgh),  IV,  No.  xin, 
Jan.,  1864,  pp.  111-123. 

On  pp.  114-115  Mr.  Wallace  endeavors  to  explain  how  it  is  "that  the  snakes  of  Japan 
are  Indian  and  the  batrachlans  Pala?arctlc." 

1904.  Werner,  Franz.    Ueber  Reptilien  und  Batrachier  aus  Guatemala  und  China 

in   der  Zoologischen   Staate-Sammlung   in    Munchen.   II.   China.     Abh. 
Bayer.  Akad.  Wisa.  (Munchen),  II  Klassc,  XXII,  Pt.  2,  pp.  353-380. 
1903.  Yamada,  Yoshisaburo.     Hatakedojo  ni  tsukite.     [Ethology  and  description  of 
Hynobius  nebulosus.]    Dobutsugaku  Zasshi,  Tokyo,  XV,  1903  (pp.  73-75). 
Not  seen.    Title  from  Int.  Cat  Sci.  Lit.,  Zocl.,  1903,  Pt.  1,  p.  429,  and  Pt.  3,  p.  119. 

a  Proc.  Zool.  Soc.  London,  1895,  p.  149. 
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LIST  OF  LOCALITIES  IN  JAPAN  PROPER,  RIU  KIU  ARCHIPELAGO,  AND 
FORMOSA,  MENTIONED  IN  THIS  WORK,  WITH  THEIR  PRINCIPAL 
SYNONYMS. 


The  spelling  of  many  localities  is  often  so  different  in  the  various 
zoological  and  geographical  writings  quoted  in  this  work  that  it  seems 
important  to  give  a  list  of  the  various  names  and  their  different  syn- 
onyms, the  more  so  since  there  is  as  yet  no  generally  adopted  standard 
spelling,  Tokyo  and  Tokio,  Kiusiu  and  Kyushu,  etc.,  occurring  indis- 
criminately often  in  the  same  publication.  For  this  reason  no  attempt 
has  been  made  at  uniformity  in  the  text  of  this  work. 

Agincourt;  small  island  of  the  northern  extremity  of  Formosa. 

Aizu;  district  in  the  province  of  Iwashiro,  around  the  town  of  Wakamatsu. 

Aki;  province,  near  western  extremity  of  Hondo,  facing  the  Inland  Sea;  capital 

Hiroshima. 
Amakarima,  Amakerrima,  or  Amakirima  Island;  same  as  Keramashima. 
Amami-O-shima;  large  northern  island  of  the  middle  group  of  the  Riu  Kiu  Archipelago, 

also  known  as  Oshima  (Satsuma);  Oho-shima;  Oushima,  etc. 
Ahami-O-shima;  subgroup  of  the  Riu  Kiu  Archipelago  consists  of  the  large  Amami- 

o-shima,  from  which  Kakeroma  shima  is  separated  by  a  narrow  strait,  Tokuno 

shima,  Okinoerabu  shima,  Yoron  shima,  and  a  few  smaller  islets. 
Aomori;  town  at  the  head  of  Aomori  Bay,  near  Tsugaru  Strait,  the  terminus  of  the 

Northern  Railway. 
Asahigawa;  river  in  the  San-yddo. 
Aw  a;  there  are  two  provinces  of  this  name,  one,  also  called  Boshu,  on  Hondo, 

occupying  the  end  of  the  peninsula  east  of  the  Bay  of  Tokyo,  the  other  on  the  east 

side  of  Shikoku. 
Awaji;  province  embracing  the  large  island  at  the  eastern  entrance  to  the  Inland  Sea, 

between  Shikoku  and  Hondo. 
Awomori;  same  as  Aomori. 
Bangkimtsing;  locality  in  southern  Formosa. 

Bingo;  province  near  the  western  end  of  Hondo,  facing  the  Inland  Sea. 
BrrcHtJ;  province  near  the  western  end  of  Hondo,  east  of  Bingo,  facing  the  Inland  Sea. 
Biwa,  Lake;  in  the  province  of  Omi,  Hondo,  not  far  from  Kyoto.     It  is  36  miles  long 

by  12  miles  wide.    The  altitude  above  the  sea  is  328  feet. 
Bizen;  province  near  the  western  end  of  Hondo,  facing  the  Inland  Sea,  east  of  Bitchu. 
Bonin  Islands;  Japanese  Ogasawara  shima,  a  small  archipelago  of  volcanic  origin, 

situated  on  the  142d  meridian  east  of  Greenwich  and  between  26°  3(K  and  27°  45' 

north  lat.     It  consists  of  three  groups,  Mukoshima,  Chichi  shima,  and  Haha  shima. 
Borodino  Islands;  small  group  in  the  Northern  Pacific,  southeast  of  the  Okinawa 

group,  Riu  Kiu. 
BoshO;  alternate  name  for  Awa,  Hondo. 

Botel  Tobago  ;  high  island  situated  due  east  from  the  southern  end  of  Formosa. 
Type-locality  of  Japalura  mitmhurii  Stejneger. 
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Buzen;  province  in  northeastern  part  of  Kiusiu. 

ByOritsu;  town  in  northern  Formosa  near  the  west  coast,  68  miles  from  Taihoku. 

Cecilia  Archipelago;  same  as  Tokara  group,  Riu  Kiu. 

Chichibu;  district  in  the  western  corner  of  the  province  of  Musashi. 

Chichi  shim  a;  middle  group  of  the  Bonin  Islands. 

Chikugogawa;  river  in  northern  Kiusiu  forming  the  boundary  between  the  provinces 

of  Chikugo  and  Hizen. 
Chikuzen;  province  in  northern  Kiusiu  facing  the  strait  of  Tsushima. 
Chishima,  the  thousand  islands;  Japanese  name  for  the  Kuril  Islands. 
Chitose  forest;  on  the  road  between  Sapporo  and  Shikotsu  Lake,  Yezo. 
Chusenji,  or  ChCzenji  Lake;  near  Nikko;  it  is  about  7  miles  long  by  2 J  miles  wide, 

its  level  being  4,375  feet  above  the  sea. 
Qleopatra  Island;  same  as  Yoko  shima. 
Coffin  Islands;  same  as  Hah  a  shima. 
Dagoshima;  probably  error  for  Dogashima, 

Daibutsu;  colossal  bronze  statue  of  Buddha  at  Kamakura,  province  of  Sagami. 
Daihoku;  same  as  Taihoku. 
Daipe;  same  as  Taipa. 
Daisen  ;  volcano  in  the  province  of  Hoki,  6,050  feet  high,  the  loftiest  mountain  on 

the  southwest  coast. 
Decima;  same  as  Deshima. 

Deshima;  small  island  in  the  harbor  of  Nagasaki,  the  seat  of  the  Dutch  factory. 
Dezima;  same  as  Deshima. 

Dogashima;  village  near  Miyanoshta,  Hakone,  about  1,300  feet  above  the  sea. 
Enoshima;  small  island  in  Sagami  Bay,  connected  at  low  tide  by  a  sand  spit  with  the 

main  island,  Hondo. 
Erabu  shima;  one  of  the  islands  of  the  Miyako  subgroup,  Riu  Kiu. 
Etchu;  province  in  the  island  of  Hondo,  bordering  the  sea  of  Japan  just  east  of  the 

peninsula  of  Noto. 
Fakone;  same  as  Hakone. 
Fatsizio;  same  as  HachijO. 
Fuji-san,  also  called  Fuji-yama,  or  Mount  Fuji;  in  the  province  of  Suruga,  12,390 

feet  high. 
Fusi-yama;  same  as  Fuji. 

Giilan,  or  Giran  ;  town  on  the  east  coast  of  Formosa,  near  the  northern  end. 
Goto  islands;  a  group  of  islands  directly  west  from  Nagasaki,  the  largest  of  which  are 

known  as   Fukue  and   Nakadori   shima. 
Great  Liukiu,  or  Loo  choo;  same  as  Okinawa  shima. 
HachijO  shima;  southernmost  of  the  Seven  Islands  of  Idzu.     It  is  located  in  the  Kuro- 

shiwo,  is  about  12  miles  long,  and  the  highest  point  2,840  feet  above  sea  level. 
Haha  shima  ;  southern  group  of  the  Bonin  Islands. 
Hakone;  mountainous  district  at  the  base  of  the  peninsula  of  Idzu,  southeast  of 

Mount  Fuji.     Lake  Hakone,  with  the  village  at  its  south  end,  is  2,378  feet  above 

the  sea  and  about  4J  miles  long.    Type-locality  of   Onychodactylus  japonicus 

(Thunberg). 
Harbor  Island;  same  as  Kikaiga  shima. 
Harima;  province  in  the  southwestern  part  of  Hondo,  at  the  eastern  end  of  the  Inland 

Sea. 
Hata;  village  in  the  Hakone  Mountains. 

Hateruma  shima;  southernmost  island  of  the  Yaeyama  subgroup,  Riu  Kiu. 
Hayakawa;  river  originating  in  Lake  Hakone. 
Hida;  province  in  central  Hondo,  south  of  Etchu. 
Hioo;  province  in  western  Kiusiu  facing  Shimabara  Bay,  north  of  Satsuma. 
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Hikosan;  village  and  mountain  in  the  province  of  Buzen,  Kiusiu.  The  altitude  of 
the  village  above  the  sea  is  1,850  feet,  that  of  the  mountain  3,850  feet. 

Hiruzen;  mountains  in  the  San-yddd. 

Hitachi;  province  on  the  east  coast  of  Hondo,  northeast  of  Tokyo. 

Hizen;  province  in  northwestern  Kiusiu,  in  which  Nagasaki  is  situated. 

HiCga;  province  on  the  southeast  coast  of  Kiusiu. 

Hoa-pin-8u;  one  of  the  islets  forming  the  Pinnacle  group,  northeast  of  Formosa. 

Hoki;  province  in  the  western  end  of  Hondo,  facing  the  Sea  of  Japan,  opposite  the 
Oki  Islands. 

HokkaidO;  Japanese  name  for  the  island  of  Yezo  and  its  adjoining  administrative 
dependencies,  such  as  the  Kuril  Islands. 

HOko-to;  Japanese  name  for  the  Pescadores  Archipelago. 

HOkwato;  Japanese  name  of  Agincourt  Island. 

Hondo,  or  Honshu;  main  island  of  Japan,  often  called  Nippon,  or  Niphon,  by  earlier 
writers. 

Idzu,  or  Izu;  province  on  the  island  of  Hondo,  forming  the  peninsula  east  of  Tokyo 
between  the  bayB  of  Sagami  and  Suruga. 

Idzumo,  or  Izumo;  province  in  the  western  extremity  of  Hondo,  facing  the  Seaof  Japan, 
west  of  Hoki. 

Iga;  province  situated  inland  in  southern  Hondo  at  the  base  of  the  peninsula  between 
the  bays  of  Owari  and  Osaka. 

Iheta  Islands;  small  cluster  of  islands  northwest  of  the  north  end  of  Okinawa  shima, 
Riu  Kiu. 

Iki  shima/,  large  island  off  the  northwest  coast  of  Kiusiu,  between  the  latter  and  Tsu- 
shima. 

In  aba;  province  in  southwestern  Hondo,  facing  the  Sea  of  Japan,  east  of  Hoki. 

Inatori;  town  in  the  province  of  Idzu,  opposite  5-shima,  less  than  10  miles  north- 
east of  Shimoda. 

Iriomotk  shima;  largest  island  of  the  Yaeyama  subgroup,  Riu  Kiu. 

Ise;  province  in  southern  Hondo,  on  the  east  side  of  Owari  Bay. 

Ishioaki  shima;  easternmost  island  of  the  Yaeyama  subgroup,  Riu  Kiu. 

Itigawa;  river  in  the  province  of  Tamba. 

Iwami;  province  in  the  extreme  western  portion  of  Hondo,  facing  the  Sea  of  Japan. 

Iwashiro;  interior  province  of  northern  Hondo,  between  37°  and  38°  north  latitude. 

Izu;  same  as  Idzu. 

Izumo;  same  as  Idzumo. 

Je80,  Jesso,  or  Jezo;  same  as  Yezo. 

Jokohama;  same  as  Yokohama. 

Kaga;  province  on  the  west  coast  of  Hondo,  facing  the  Sea  of  Japan  south  of  Noto. 

Kakeroma  shima,  or  Kaoeruma  shima;  island  south  of  Amami-6-shima,  Riu  Kiu, 
separated  from  it  by  a  narrow  strait. 

Karafuto;  Japanese  name  for  Sakhalin. 

Katona  shima;  same  as  Kakeroma  shima. 

Kawachi;  province  of  southern  Hondo,  east  of  Osaka. 

Kazijsa;  province  in  Hondo,  occupying  the  basal  portion  of  the  peninsula  east  of  the 
Bay  of  Tokyo. 

Kelung;  port  situated  near  the  northern  extremity  of  Formosa. 

Kerama  shima;  small  cluster  of  islands  due  west  of  the  south  end  of  Okinawa  shima, 
Riu  Kiu,  the  largest  of  which  is  Tokashiki  shima. 

Kidzugawa,  or  Kizugawa;  river  in  the  province  of  Yamashiro,  joining  the  river 
Yodogawa  a  short  distance  south  of  Kyoto. 

Kn;  province  in  southern  Hondo,  occupying  the  southern  extremity  of  the  penin- 
sula between  the  bays  of  Owari  and  Osaka. 

Khrun;  Japanese  name  for  Kelung. 
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Kikaiga  shim  a;  one  of  the  islands  of  the  Amami-d-ahima  subgroup,  Riu  Kiu. 

Kilung;  same  as  Keluno. 

Kioto;  same  as  Kyoto. 

Kiusiu,  or  Kyushu;  extreme  southwestern  island  of  the  four  large  ones  constituting 

Japan  proper. 
Kiyotaki  toge;  mountain  in  the  province  of  Kawachi. 
Kobe;  large  city  in  province  of  Setsu,  on  Osaka  Bay. 

Kocm;  on  the  southern  coast  of  Shikoku,  the  capital  of  the  province  of  Tosa. 
Koriyama;  town  in  the  province  of  Yamato,  3  mOes  from  Nara. 
KotO-sho;  Japanese  name  for  Botel  Tobago. 
Krafto;  same  as  Karafuto. 

Kuchinoerabu  shim  a  ;  one  of  the  islands  of  the  Osumi  group,  Riu  Kiu. 
Kukiek  San;  Chinese  name  for  Iromote  shima.  • 

Kumamoto;  capital  of  the  province  of  Iligo,  Kiusiu. 
Kunashiri;  island  off  the  northeast  extremity  of  Yezo. 
Kuno  shim  a  ;  (1 )  one  of  the  islands  of  the  Osumi  group,  Riu  Kiu;  (2)  one  of  the  islands 

of  the  Yaeyama  subgroup,  Riu  Kiu. 
Kyoto;  old  capital  of  the  Mikado,  province  of  Yamashiro. 
Kyushu;  same  as  KiushC. 
Lew-chew  Islands;  same  as  Riu  Kiu. 

I/INschoten  Archipelago  or  Group;  same  as  Tokara  Group,  Riu  Kiu. 
Lioukiou;  French  spelling  for  Liukiu;  same  as  Riu  Kiu. 
Liukiu;  Chinese  pronunciation  of  Riu  Kiu. 
Loo  choo;  same  as  Riu  Kiu. 

Loo  Choo  Island,  or  Great  Loo  Choo;  same  as  Okinawa  shima. 
Luchu;  same  as  Riu  Kiu. 
Meiacoshima  ;  same  as  Miyakoshima. 
Miacoshima  Islands;  same  as  Miyakoshima  Islands  as  a  collective  name  for  the 

southern  Riu  Kiu.     Same  as  Saki  shima. 
Mimazaka;  a  province  in  the  central  portion  of  the  western  extension  of  Hondo. 
Mino;  province  in  central  Hondo  between  Owari  and  Echizen. 
Miyadugawa;  river  in  province  of  Tamba. 
Miyakeshima;  middle  island  of  the  Seven  Islands  of  Idzu.    Not  to  be  confounded 

with  Miyakoshima. 
Miyako  Islands,  as  a  group  name  often  applied  to  the  whole  southern  Riu  Kiu  group, 

or  synonymously  with  Sakishima. 
Miyako  shima;  the  eastern  large  island  of  the  Saki  shima  group,  Riu  Kiu,  with  Erabu 

shima,  Tarama  shima,  and  Minua  shima,  forming  the  Miyako  subgroup. 
Miyazaki;  town  on  the  east  coast  of  Kiusiu  in  the  province  of  Hiuga. 
Mukoshima;  northern  group  of  Bonin  Islands. 

Murayama;  village  at  the  foot  of  Mount  Fuji,  on  the  south  side  of  the  volcano. 
Musashi;  province  in  Hondo,  in  which  Tokyo  is  situated. 
Nafa;  same  as  Naha. 

Nagasaki;  principal  city  of  Kiusiu,  in  the  province  of  Hizen. 
Nagato;  province  in  Hondo,  forming  the  western  extremity  of  this  island. 
Naha;  capital  city  of  Okinawa  shima. 
Nangasacki,  and  Nangasaki;  same  as  Nagasaki. 
Napa;  same  as  Naha. 

Nara;  city  in  the  province  of  Yamato,  not  far  from  Kyoto  and  Osaka. 
Nase,  or  Naze;  a  town  and  district  on  Amami-o-shima,  the  type  locality  of  Tnmere- 

sums  riukiaiius  Hilgendorf . 
Nemuro;  town  at  the  northeastern  extremity  of  Yezo. 
Nn  shima;  one  of  the  northern  islands  of  the  Seven  Islands  of  Idzu. 
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Ntkko;  mountain  district  about  100  miles  north  of  Tokyo,  in  the  province  of  Shimo- 

zuke.    In  a  more  restricted  sense  the  name  applies  to  the  locality  of  the  mausoleums 

of  the  Tokugawa  shoguns.    The  altitude  of  the  latter  is  about  2,000  feet  above  the 

sea. 
Niphon,  or  Nippon;  often  used  by  older  writers  to  designate  the  main  island,  now 

known  as  Hondo. 
NismoMOTE  s  him  a;  same  as  Iriomote  shim  a. 
Noto;  province  on  the  west  coast  of  Hondo,  forming  a  curved  peninsula  in  the  Sea 

of  Japan,  about  the  middle  of  the  island. 
Ooasawara;  Japanese  name  for  the  Bonin  Archipelago. 
Ohoshtma;  same  as  Amami-O-shima. 
Okinawa  shim  a;  by  earlier  writers  called  Great  Loochoo,  is  the  largest  island  of 

the  Riu  Kiu  Archipelago,  situated  about  halfway  in  the  chain  of  islands  between 

Kiusiu  and  Formosa. 
Okinawa  subgroup,  Riu  Kiu,  comprises  the  southern  islands  of  the  middle  group,  of 

which  Okinawa  shima  is  the  largest.     Many  other  islands  belong  to  this  subgroup, 

some  of  them  forming  minor  groups  such  as  the  Kerama  cluster  and  the  Iheya 

cluster. 
Oktnoerabu  shima;  one  of  the  islands  of  the  Amami-6-shima  subgroup,  Riu  Kiu. 
Omachj;  village  in  the  northern  part  of  the  province  of  Shinshiu,  not  far  from  the 

boundary  of  the  province  of  Etchu. 
Omaya  Saki,  or  Omaezaki;  province  of  Totomi,  the  promontory  marking  the  western 

end  of  Suruga  Bay. 
6mi;  province  in  southern  Hondo,  surrounding  Lake  Biwa. 
Onomichi;  city  on  the  inland  sea  in  the  province  of  Bingo. 
Onsen;   mountain  near  Shimabara,  province  of  Hizen,  Kiusiu.    Type-locality  of 

Tachydramus  holsti. 
Ooshima;  same  as  Amami-O-shima. 

Osaka;  large  city  in  southern  Hondo  at  the  mouth  of  the  Yodogawa. 
Osakigawa;  river  in  southern  Hondo,  in  the  provinces  of  Mimazaka  and  Harima. 
Osen,  Mount;  erroneous  for  Mount  Onsen. 
O-shima;  common  name  for  various  islands,  the  principal  ones  being  Vries  Island  or 

Idzu-no-Oshima;  and  Amami-d-shima,  also  known  as  O-shima  (Satsuma)  and  by 

older  authors  as  Oushima,  Ohoshima,  etc. 
Oshima-Okinawa  group;  large  middle  group  of  the  Riu  Kiu  Archipelago,  subdivided 

into  the  northern  Amami-6-shima  subgroup  and  the  southern  Okinawa  subgroup. 
Osumi,  a  province  in  Kiusiu  at  the  southeastern  extremity  of  the  i.«land. 
Osumi  group  of  the  Riu  Kiu  curve  comprises  the  larger  islands  south  of  and  nearest  to 

Kiusiu,  to  which  they  Beem  to  belong  biotically  and  geologically,  the  principal 

ones  being  Tanega  shima,  Yaku  shima,  Kuchinoerabu  shima,  and  Kuro  shima. 
Oustma;  same  as  Amami-O-shima. 

Owari;  province  on  the  south  coast  of  Hondo,  at  the  head  of  the  deep  Owari  Bay. 
Oyama;  province  of  Sagami,  a  celebrated  mountain,  4,150  feet  high,  about  22  miles  due 

west  of  Yokohama.    Also  the  village  at  the  foot  of  the  mountain. 
Parry  group;  same  as  Mukoshima. 
Pa-tchung-san;  Chinese  name  for  Ishigaki  shima. 
Peel  Island;  same  as  Chichi  shima. 
Pescadores;  small  group  of  islands  on  the  west  coast  of  Formosa,  on  the  Tropic  of 

Cancer.    Japanese  name  H6ko-to. 
Pinnacle  group;  number  of  small  islands  northeast  of  Formosa  and  north  of  the 

Saki  shima  group,  Riu  Kiu,  the  principal  island  being  Hoa-pin-su. 
Port  Lloyd;  same  as  Chichi  shima. 
Ralousdca;  see  p.  23  of  this  work. 
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Riu  Kiu ;  Japansese  pronunciation  of  the  name  of  the  chain  of  islands  between  Kiusiu 
and  Formosa,  known  otherwise  as  Liukiu,  Loo  Choo,  Luchu,  Lioukiou,  etc. 
The  Riu  Kiu  curve  naturally  falls  into  four  main  groups  from  north  to  south  as 
follows:  Osumi  group,  nearest  Kiusiu;  Tokara  group,  01  Linschcten  Archipelago; 
Oshima-Okinawa,  or  middle,  group;  and  Saki  shima,  or  southern  group.  The 
Oshi  ma-Okinawa  group  falls  again  into  two  subgroups,  the  Amami-6-shima  sub- 
group and  the  Okinawa  subgroup.  The  Saki  shima  group  also  subdivides  into 
the  Miyako  subgroup  and  the  Yaeyama  subgroup.  In  addition  some  outlying 
groups  and  islets  are  referred  to  the  Riu  Kiu  Archipelago,  such  as  the  Pinnacle 
group  and  the  Borodino  group. 
For  the  islands  composing  these  groups  see  under  name  of  each  of  the  latter. 

Rokagawa;  river  in  western  Mino. 

Sag  alien;  same  as  Sakhalin. 

Saga  mi;  province  in  central  Hondo,  at  the  western  entrance  to  Tokyo  Bay. 

Sagara;  Totomi  province. 

Saghalien;  same  as  Sakhalin. 

Sakhalin  ;  Russian  name  for  the  large  island  to  the  north  of  Yezo,  the  southern  half  of 
which  again  belongs  to  Japan  since  1905. 

Saki  shima  group;  southern  group  of  islands  of  the  Riu  Kiu  curve,  composed  of  the 
Miyako  and  Yaeyama  subgroups. 

San-indO;  name  of  the  district  occupying  the  Sea  of  Japan  slope  of  the  western  exten- 
sion of  Hondo,  in  contradistinction  to  San-yddd,  embracing  the  Inland  Sea 
provinces. 

San-yOdO  ;  district  occupying  the  Inland  Sea  olope  of  the  western  extension  of  Hondo. 

Sapporo;  capital  of  Hokkaido,  in  the  interior  of  Yezo. 

Sasayama;  village  in  the  province  of  Tamba,  60  kilometers  west-northwest  of  Kyoto; 
altitude  250  meters  above  sea. 

Satsuma;  province  occupying  the  southwestern  extremity  of  Kiusiu. 

Sendai;  large  city  in  the  province  of  Rikuzen,  northeastern  Hondo. 

Sendai;  small  town  in  the  province  of  Satsuma,  Kiusiu. 

Seta;  village  near  south  end  of  Lake  Biwa. 

Setanai;  village  in  the  province  of  Shiribeshi,  west  coast  of  Yezo. 

Setsu,  orSETTsu;  province  in  Hondo,  at  the  head  of  Osaka  Bay.  The  cities  of  Kobe 
and  Osaka  are  located  in  this  province. 

Seven  Islands  of  Idzu;  series  of  volcanic  islands  stretching  north-south  from  the 
province  of  Idzu.  The  principal  islands  comprising  this  archipelago  are:  O-shima 
or  Vries  Island;  Nii  shima;  Miyakeshima;  and  Hachijd  shima. 

Shikoku;  fourth  of  the  principal  islands  of  Japan,  bounding  the  Inland  Sea  on  the 
south. 

Shikotsu  Lake;  crater  lake  about  20  to  30  miles  in  circumference,  about  39  miles 
from  Sapporo,  Yezo. 

Shima;  province  in  Hondo  at  the  western  entrance  to  Owari  Bay. 

Shimabara  ;  town  in  the  province  of  Hizen,  Kiusiu,  at  the  entrance  of  Shimabara  Bay, 
not  far  from  Nagasaki. 

Shinshiu,  or  Shinshu,  also  called  Shinano;  inland  province  in  central  Hondo,  east 
of  Hida  and  Mino. 

Shiribeshi;  province  on  the  southwest  coast  of  Yezo. 

Shuri;  town  on  Okinawa  shima. 

Simoda,  or  Shimoda;  town  in  the  province  of  Idzu. 

Sudzaka  yama;  mountain  in  southern  Hondo,  where  the  boundaries  of  the  three 
provinces  of  Ise,  Iga,  and  Omi  meet.  Type-locality  of  Megalobatrachus  japonieus 
Temminck).) 

Sulphur  Island;  same  as  Tori  shima. 

Sumiyoshi;  famous  temple  3 J  miles  from  Osaka. 
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Suruga  Bay;  deep  indentation  on  the  south  coast  of  Hondo,  west  of  the  peninsula  of 

Idzu. 
SuwO;  province  near  the  extreme  western  point  of  Hondo,  facing  the  Inland  Sea. 
Suzuga  yam  a;  same  as  Sudzaka  yama. 
Taihoku;  Japanese  name  for  Taipa  or  Taipe,  especially  the  inner  walled  portion  of 

the  town. 
Tainan;  same  as  Taiwan-fu. 
Taipa,  or  Taipe;  Japanese  Taihoko,  the  capital  of  Formosa,  near  the  northern  extrom- 

ity  of  that  island. 
Taiwan;  Chinese  and  Japanese  name  for  Formosa.  - 
Taiwanpu;  former  name  of  Tainan,  the  capital  of  southern  Formosa,  on  the  west  coast 

of  the  island  under  23°  North  latitude. 
Tajima;  same  as  Tazima. 

Takao;  port  in  south  Formosa,  south  of  Taiwanfu. 
Takow;  same  as  Takao,  Formosa. 
Tamba;  province  at  the  hase  of  the  western  extension  of  Hondo,  not  far  from  Kyoto 

and  Osaka. 
Tamsui  ;  seaport  near  the  northern  extremity  of  Formosa. 
Tanega  shim  a;  one  of  the  islands  of  the  Osumi  group,  Riu  Kiu. 
Tango;  province  near  the  base  of  the  western  extension  of  Hondo,  facing  the  Sea  of 

Japan. 
Tazima;  province  on  the  western  extension  of  Hondo,  west  of  Tango,  and  facing  the  sea 

of  Japan. 
Tchi-tchi-shima;  same  as  Chichi  shim  a. 
Tokara  group;  a  series  of  small  islands  in  the  Riu  Kiu  Archipelago  between  Yaku 

shima  and  Amami-6-shima.    The  southernmost  island  of  this  group  is  Yoko  shima. 
Tokuchimura;  village  on  the  west  side  of  Okinawa  shima,  the    type-locality   of 

Ccdlopkis  boettgeri  Fritze. 
Tokuno  shima;  one  of  the  islands  of  the  Amami-6-shima  subgroup,  Riu  Kiu. 
TOkyO;  capital  of  Japan. 
Tori  shima;  small,  volcanic  island,  lying  due  west  of  Tokuno  shima,  of  the  Amami- 

6-shima  subgroup,  but  geologically  reckoned  to  the  Okinawa  subgroup,  Riu  Kiu. 
Tosa,  or  Toza;  province  in  Shikoku,  occupying  nearly  the  entire  southern  coast  of  the 

island. 
Totomi;  province  on  the  south  coast  of  central  Hondo,  between  Suruga  Bay  and 

Owari  Bay. 
Toyokagawa;  river  in  the  province  of  Tazima. 
Toza;  Same  as  Tosa. 

Tsukuba  Mountain;  northeast  of  Tokyo,  in  the  province  of  Hitachi. 
T8U-SHIMA ;  two  large  islands  in  the  strait  separating  Japan  from  Korea. 
Unzen-dake;  same  as  Mount  Onsen. 
Vrib8  Island;  same  as  O-shima,  Idzu.  % 

Waheizan;  Japanese  name  for  Hoa-pin-su. 
Yaeyama  Island;  same  as  Ishigaki  shima. 
Yaeyama  Islands;  subgroup  of  the  Saki  shima  group,  consisting  of  the  Ishigaki 

shima,  Iriomote  shima,  Yonaguni  shima,  Hateruma  shima,  etc.    Sometimes  used 

in  the  same  sense  as  Saki  shima,  thus  including  M'yakoshima. 
Yaku  shima;  one  of  the  islands  of  the  Osumi  group,  Riu  Kiu. 
Yamagawa;  town  in  the  province  of  Satsuma,  at  the  western  entrance  to  Kagoshima 

Bay  near  the  south  end  of  Kiusiu. 
Yamashiro;  province  in  southwestern  Hondo,  in  which  Kyoto  is  situated. 
Yamato;  province  in  the  center  of  the  large  peninsula  of  southwestern  Hondo,  between 

the  Bays  of  Owari  and  Osaka. 
Yayeyama;  same  as  Yaeyama. 
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Yedo,  or  Yeddo;  old  name  for  Tpkyo.  By  a  curious  mistake  the  locality  Yedo  on  old 
labels,  or  in  museum  catalogues  has  several  times  been  corrected  to  Yezo,  .causing 
great  confusion. 

Yezo,  or  Yesso  ;  northernmost  of  the  four  principal  islands  of  Japan.  It  is  a  geograph- 
ical term  applied  to  the  island  alone  and  is  consequently  not  exactly  synonymous 
with  Hokkaido. 

Yodogawa;  river  in  southwestern  Hondo,  draining  Lake  Biwa,  and  emptying  into  the 
Bay  of  Osaka. 

Yokohama;  large  city  at  the  entrance  of  Tokyo  Bay. 

Yoko  shim  a,  or  Yokoate  shtma;  southernmost  island  of  the  Tokara  group,  Riu  Kiu. 

Yonaguni  shtma;  westernmost  island  of  Yaeyama  group,  Riu  Kiu. 

Yoron  shim  a;  southernmost  island  of  the  Amami-6-ahima  subgroup,  Riu  Kiu. 

Yumoto;  watering  place,  near  Nikko,  north  of  Chuzenji  Lake,  about  5,000  feet  above 
the  sea. 
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EXPLANATION  OF  PLATES. 


Plate  I. 

Sketch  map  of  Japan  and  adjacent  territory. 

Plate  II. 

Figs.  1-3.  Diemictylus  pyrrhogaster,  fig.  1,  animal  from  above;  fig.  2,  from  the  side; 
fig.  3,  from  below.  Natural  size.  From  Schlegel,  Fauna  Japonica, 
Saurii  et  Batrachii,  pi.  iv,  figs.  1-3. 

Plate  III. 

Figs.  1-3.  Hynobius  nstvius,  fig.   1,    animal  from  side;    fig.  2,  anterior  portion  of 
animal  from  below;  fig.  3,  from  above.     Natural  size. 
4-6.  Hynobius  nebulosus,  fig.  4,  anterior  portion  of  animal   from   below;  fig. 
5,  from  above;  fig.  6,  entire  animal  from  side.     Natural  size.     From 
Schlegel,  Fauna  Japonica,  Saurii  et  Batrachii,  pi.  iv,  figs.  4-9. 

Plate  IV. 

Figs.  1-3.  Hynobius  lichenatus,  fig.  1,  animal  from  above;  fig.  2,  from  below;  fig.  3, 
open  mouth.  From  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XII,  1883, 
pi.  v,  figs.  1-16. 
4-7.  Hynobius  peropust  fig.  4,  animal  from  above;  fig.  5,  from  below;  fig.  6, 
head  from  side;  fig.  7,  open  mouth.  From  Boulenger,  Cat.  Batr.  Grad. 
Brit.  Mus.,  1882,  pi.  n,  figs.  1-lr. 
8.  Hynobius  leechii,  open  mouth.  From  Boulenger,  Ann.  Mag.  Nat.  Hist. 
(5),  XIX,  1887,  p.  67. 

Plate  V. 

FigB.  1-4.  Onychodactylus  japonicus,  fig.  1,  larva;  fig.  2,  fore  foot;  fig.  3,  hind  foot; 
fig.  4,  toe  with  nail,  from  side.  From  Schlegel,  Fauna  Japonica,  Saurii 
et  Batrachii,  pi.  v,  fig.  4. 
5-6.  Geomolge  fischeri,  fig.  5,  adult  animal  from  above;  fig.  6,  open  mouth. 
From  Boulenger,  Proc.  Zool.  Soc.  London,  1886,  pi.  xxxix,  figs.  2  and  26. 
7-8.  Scdamandrella  keyserlingii,  fig.  7,  animal  from  above;  fig.  8,  from  side. 
From  Strauch,  Mem.  Acad.  Sci.  St.  Peiersbourg  (7),  XVI,  No.  4,  pi.  n, 
figs.  2a-6.     Natural  size. 

Plate  VI. 

Figs.  1-3.  Onychodactylus  japonicus,  adult,  fig.  1,  animal  from  side;  fig.  2,  from 
above;  fig.  3,  from  below.  Natural  size.  From  Schlegel,  Fauna 
Japonica,  Saurii  et  Batrachii,  pi.  v,  figs.  1-3. 

553 


Digitized  by 


Google 


554  BULLETIN   58,   UNITED   STATES    NATIONAL    MUSEUM. 

Plate  VII. 

Figs.  1-2.  Bombina  orientalis,  fig.  1,  animal  from  above;  fig.  2,  from  below.  Natural 
size.     From  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V,  1890,  pi.  ix,  fig.  2. 

Plate  VIII. 

Bufo  formoms.     Natural  size.     From  Boulenger,  Proc.  Zool.  Soc.  London,  1883,  pi. 

XXIII. 

Plate  IX. 

Figs.  1-3.  Hyla  arborea  japonica.     Fig.  1,  Daibutsu,  Hondo;  fig.  2,  Tsushima.     From 
Boulenger,  Taill.  Batr.  Europe,  pi.  xv,  figs.  6, 5.     Fig.  3,  Japan.     From 
Schlegel,  Fauna  Japonica,  Saurii  et  Batrachii,  pi.  in,  fig.  5. 
4.  Hyla  chinenxis,  China.     From  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.  1858, 
pi.  ix,  fig.  c. 

Plate  X. 

Fig.       1.  Rana  nigromaculata,  animal  from  above. 

2-4.  Rana  rugosa,  fig.  2,  animal  from  above;  fig.  3,  side  of  head;  fig.  4,  animal 
from  below.  From  Schlegel,  Fauna  Japonica,  Saurii  et  Batrachii,  pi. 
in,  figs.  1,  3,  4. 

Plate  XI. 

Fig.       1.  Rana  japonica,  animal  from  above.     From  Schlegel,  Fauna  Japonica,  Saurii 
et  Batrachii,  pi.  in,  fig.  2. 
2-3.  Rana  amurenzis,  fig.  2,  animal  from  above;  fig.  3,  from  below.     From  Bou- 
lenger, Ann.  Mag.  Nat.  Hist.  (6),  V,  pi.  ix,  fig.  1. 

Plate  XII. 

Figs.  1-3.  Polypedates  buergeri,  fig.  1,  animal  from  above;  fig.  2,  head  from  side;  fig. 
3,  animal  from  below.  From  Schlegel,  Fauna  Japonica,  Saurii  et 
Batrachii,  pi.  m,  figs.  7-8. 

Plate  XIII. 

Figs.  1-3.  Gehko  japonicus,  fig.  1,  animal  from  above;  fig.  2,  from  below;  fig.  3,  head 
from  side.  Natural  size.  From  Schlegel,  Fauna  Japonica,  Saurii  et 
Batrachii,  pi.  n,  figs.  1-4. 

Plate  XIV. 

Japalura  polygonata.  Natural  size.  From  Boulenger,  Proc.  Zool.  Soc.  London,  1887, 
pi.  xvn,  fig.  1. 

Plate  XV. 

Figs.  1-3.  Eumeces  latiscutatusy  fig.  1,  adult  from  above;  fig.  2,  from  below;  fig.  3, 
young  from  above.  Natural  size.  From  Schlegel,  Fauna  Japonica, 
Saurii  et  Batrachii,  pi.  i,  figs.  1,  3,  4. 

Plate  XVI. 

Figs.  1-5.  Mabuya  longicaudata,  fig.  1,  animal  from  above  natural  size;  fig.  2,  top  of 
head;  fig.  3,  underside  of  head;  fig.  4,  side  of  head,  1JX natural  size; 
fig.  5,  dorsal  scales,  2 X  natural  size.  From  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  IX,  pi.  i,  figs.  2a-e. 
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Plate  XVII. 

Figs.  1-2.  Sphcnomorpkus  indicus,  fig.  1,  animal  from  side;  fig.  2,  top  of  head  of  same. 
Natural  size.    From  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  1887,  pi.  xvi, 
fig.  1-la. 
3.  Lygosaurus  pellopleurus,  animal  from  above.     Natural  size.     From  Bou- 
lenger, Proc.  Zool.  Soc.  London,  1887,  pi.  xvm,  fig.  2. 

Plate  XVIII. 

Figs.  1-3.  Takydromus  tachydromoides,  fig.  1,  animal  from  above;  fig.  2,  from  below; 
fig.  3,  from  side.  Natural  size.  From  Schlegel,  Fauna  Japonica,  Saurii 
et  Batrachii,  pi.  i,  figs.  5-7. 

Plate  XIX. 

Figs.  1-2.  Natrix  tigrina,  fig.  1,  entire  animal;  fig.  2,  top  of  head.  Reduced  from 
Temminck  and  Schlegel,  Fauna  Japonica,  Ophidii,  pi.  iv,  fig.  1. 

Plate  XX. 

Figs.  1-4.  Natrix  pryeri,  fig.  1,  head  and  neck  from  side;  fig.  2,  from  above;  fig.  3, 
lumbar  region  from  above;  fig.  4,  from  below.  Natural  size.  From 
Boulenger,  Proc.  Zool.  Soc.  London,  1887,  pi.  xvm,  fig.  3. 

Plate  XXI. 

Figs.  1-2.  Elaphe  quadrivirgata,  fig.  1,  entire  animal;  fig.  2,  top  of  head  and  neck. 
Reduced  from  Temminck  and  Schlegel,  Fauna  Japonica,  Ophidii,  pi.  i, 
fig.  1. 

Plate  XXII. 

Laticauda  semifasdola.  Reduced  from  Temminck  and  Schlegel,  Fauna  Japonica, 
Ophidii,  pi.  x,  fig.  1. 

Plate  XXIII. 

Figs.  1-5.  Disteira  rnelanocephala.  Natural  size.  Figs.  1-3,  side,  upper  and  lower 
views  of  head  and  anterior  part  of  body;  fig.  4,  side  view  of  middle  of 
body;  fig.  5,  side  view  of  tail.  From  Boulenger,  Cat.  Snakes  Brit.  Mus., 
Ill,  1896,  pi.  xv. 

Plate  XXIV. 

Lapemis  hardwicHi.     Reduced  from  Jan,  Icon.  Ophid.,  livr.  41,  pi.  in,  fig.  1. 

Plate  XXV. 

Figs.  1-3.  Enhydrina  valakadyn,  fig.  1,  entire  animal;  fig.  2,  top  of  head;  fig.  3,  under- 
side of  head.     Reduced  from  Jan,  Icon.  Ophid.,  livr.  41,  pi.  n,  fig.  1. 

Plate  XXVI. 

Figs.  1-2.  Aghistrodon  blomhoffii,  fig.  1,  entire  animal;  fig.  2,  head  from  side. 
Reduced  from  Temminck  and  Schlegel,  Fauna  Japonica,  Ophidii,  pi. 
vi,  fig.  1. 

Plate  XXVII. 

Figs.  1-4.  Trimeresuru8  flavoviridu,  figs.  1-3,  side,  upper,  and  lower  views  of  head; 
fig.  4,  side  view  of  middle  of  body.  From  Hilgendorf,  Sitz.  Ber.  Ges. 
Naturf.  Fr.  Berlin,  1880,  pi.  — ,  figs.  6-9. 
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Plate  XXVIII. 

Ocadia  sinensis.    From  Gray,  Cat.  Shield  Rept.  Brit.  Mus.,  pi.  x. 

Plate  XXIX. 

Fig8.  1-2.  Clemmys  japonica,  fig.  1,  animal  from  above;  fig.  2,  from  below.     Reduced 
from  Schlegel,  Fauna  Japonica,  Chelonii,  pi.  vih,  figs.  2-3. 

Plate  XXX. 

Figs.  1-3.  Geoclemys  reevesii,  fig.  1,  animal  from  side;  fig.  2,  from  above;  fig.  3,  from 
below.     From  Gray,  Cat.  Shield  Rept.  Brit.  Mus.,  pi.  v. 

Plate  XXXI. 

Geoemyda  spengleri.    Natural  size.     Specimen  from  Ishigaki  shima,  in  Kumamoto 
Higher  Middle  School. 

Plate  XXXII. 

Figs.  1-2.  Geoemyda  spengleri,  fig.  1,  carapace;  fig.  2,  plastron.     Natural  size.     Same 
specimen  as  figured  on  preceding  plate. 

Plate  XXXIII. 

Figs.  1-2.  Cyclemys  flavomarginata,  fig.  1,  animal  from  above;  fig.  2,  shell  from  below. 
1  X  natural  size.     From  Guenther,  Rept.  Brit.  India,  pi.  v,  figs.  A-A1. 

Plate  XXXIV. 
Caretia  olivacea.    J  X  natural  size.     From  Eschscholtz,  Zool.  Atlas,  pi.  m. 

Plate  XXXV. 

Figs.  1-10.  Amyda  japonica.    Young.    Underside,  to  show  variation  of  black  mark- 
ings on  plastron.    }  X  natural  size.    Nos.  23529-23538,  U.S.N.M. 
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Acanthopneuste  coronata 202 

ijimse 202 

Acaudata 48 

Acerci 48 

Achalinus 257,263,294 

braconnieri 295,296,298 

rufescens 295,296 

spinalis 258,294,295,296,297 

achatina,  Hylaplesia 87 

Achelata 1 

Acontias 449 

leucostoma 449 

Actinemys 492 

marmorata 492 

acutus,  Cerberus t 305 

egyptfacus,  Trionyx 514 

aer,  Hypsirhina 300 

affinis,  Agkistrodon  blomhoffli 456, 461 

Laticauds 404 

laticaudada 404 

Platuras 603 

Trigonocephalus 461 

africana,  Fordia 514 

Agamidee 163,164,182,192 

Agamoidese 163 

agilia,  Lacerta 251 

R*na 161 

Agkistrodon 449,461,466  ! 

blomhoffii 258, 450, 452, 455, 456,   ! 

457,459,461,462,463,464   I 

affinis 456,461   , 

brevicaudus.  456,459,463 
i n termed i  us .  456, 459, 464 

halys 450 

•    himalayanus 460 

intermedius 450,451,452 

mokasen 449 

Aipysurus 413 

annulatus 413 

albiventer,  Changulia 375 


l*age. 

albofuscus,  Ophites 357,370 

albolabris,  Trimesurus 481 

alleghaniensis,  Coluber 307 

alternans,  Hydrophis  bicolor 439 

Ambl  ycephaldie 265 

Am  bl  y  stoma 24 

amboinensis,  Cuora 503, 505 

Emys 503 

Ambystoma 24 

Ambystomidse 3,11,24 

Amphibia 1 

Amphiesma. 264,286 

flavipunctatum 288,290 

platyceps 286 

stolatum 264,280 

subminiatum 264 

tigrinum 272,278,367 

Amphiumoideoe S 

amurensis,  Bufo  variabil  is 70 

Rana 93,117,119,121 

Tachydromus 245 

Takydromus  ....  229, 238, 245, 246, 247 

Amyda 614,515,519,530,531 

cartilaginea 515 

japonica 493,616,517,525 

javanica 515 

maackii 615,627,629 

schlegclii 515,616,617,626,627 

sinensis 515, 516, 519, 624, 530 

Anabyatoma 24 

Ancistrodon 449 

blomhoffi 457 

intermedins 464 

andersoni,  Tylotriton 12, 14 

Andrias 3 

japonicus 6 

Anguidse 255 

Anguis  platura 439 

platuros 439 

angu-stata,  Sphargis 485 

Aniliida; 255 

Anilios 260 

austnilis 260 

Anilius 260 

Anisodon 383 

lilljeborgi 383 

Anisodontos 383 

annectens,  Hyhi 76 

annularis,  Callophis 392 

Natrix 265,266, 291 

Tropidonotus 291 

annulata,  Hydrophis  pelamidoides 435 
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I^X»T 1*2 

»*-*»r.'-*i*_  T.I-yaa 214 

Wj*r.fi*ia*.  E-pc~pe» 214.216 

Ti..f:aa 214 

V/A'^r^tv.  SHoote*. 354 

bi".n'-tam.  Clnfrtisternam 514. 5** 

Hcolor  aiienuuv.  Hydrophi* 439 

Ajgyrophis 26i> 

Hydrophis 439 

Hydras 43S,439 

marnlata,  Hydrophis 439 

Pelamis 439 

mnaata,  Pelamis 439 

variegate,  Pelamis.... 439 

bilineata,  Hurria 304 

bilineatus,  Elaphis 32s 

Elapa. 280 

Bitin 443 

blandlngil,  Toxlcodryaw 381 

blomhoffi,  Anciatrodon 457 

Halyg 463 

Trigonocephalug 457 

blomhoffli  afflnin,  Agkistrodon 456, 461 

Agkistrodon 258, 

450,452,455,456,467, 

459,  461,  462,  463,  464 

brevicaudus,Agkifltrodon.  456,459,  469 

Halys 457,463 

Intermedium,  Agkistrodon.  456, 459, 464 
meganpilu8,Trigonocephalufi:...      457 

Trigonocephalus 457,  463,  464 

blumenbachi  carinata,  CorjT>hodon 346 

Coryphodon 346 

bluraenbachii,  Coluber 345,  346 

boref  onnis,  Elapa 304,  305 

Boana 76 

boans,  Rana 76 

bocourtl,  Zamcnls sao 

boettgeri,  Callophis 3S9 

Hemibungarus 387,  389 

Boidw 255 

Boiga 257,881 

krwiwllni 881 

Roigitm' 256,263,881 

Bt»mbina 60.51 

maxima 51 

oriontalis 61 

wis*  nijf riven tris 51 

pachypus 51 

bombina.  Bombina 51 

Bombinator 50 

ign«us 51 
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Bombinaior  orientalia 51 

strumosus 56 

Bombitator 60 

boscai,  Pelonectes 15 

Bothrodytes 264 

Bothrops 466 

flavoviridis 867,475,479 

Botrophis 465 

boutonil,  Ablepharus 225 

Cryptoblepharus 225 

nlgropunctatus,  Cryptoblepharus.     226 

bou-ringii,  Doryura 176 

Hemidactylus 172,  176,  177 

Brachyrhynchus 387 

braronnieri,  achalinua 295, 296, 298 

Ophielaps 294,  295,  296,  297,  298 

b  ram  in  us,  Eryx 260 

Typhlops 880 

brenchley  i,  Eremias 248, 251 

brevicaudus,  Agkistrodonblomhomi.  456,459,468 

brevis,  Calamaria 375, 378 

Hydrophis 435 

buccatus,  Coluber 444 

Buergeria 121,143,144 

ijimae 121 

ishikawre 132 

subver&icolor 151 

buergeri,  Hyla 143,150 

Polypedates 144, 160, 151, 153, 154 

Rana 151 

Rhacophorus 151 

Buffo 55 

Bufo 65,88,95 

asper 55 

bufo 68,161 

bufo  asiaticus , 59, 66 

gargarizans 59,  (38 

japonicus 60, 69 

calamita 55,70.72,161 

formosus 57, 58, 59, 60, 64, 65, 69 

japonica 65 

japonicus 56,57,58,60,66 

melanostictus 60, 72, 161 

meranostictus 72 

pratextatus 56, 57, 59, 60, 69 

raddei 60,70 

aachalinensiK 59, 66 

smith! 59,60,64 

variabilis  amureusia 70 

vlridis 72,161 

vulgaris 55, 56, 57, 59, 66, 69 

asiatica 66 

japonica 66 

japonicus 66, 57, 58, 59, 60, 66, 69 

sachalinensis 65 

bufo  asiaticus,  Bufo 69,60,66 

Bufo 68,161 

gargarizans,  Bufo 59, 68 

japonicus,  Bufo 60, 69 

Buronidae 54,66 

Bufotes 55 

Bunganis 267,386,897 

Cttruleus  multiclnctus 398 

candidus 398 

cseraleus 398 

multicincta 397 


Pag*. 

Bungarus  candidus  multiuiiu'tus v . . .      397 

Bungarus  ceylonicus 398 

fasciatus 397 

lividus 398 

multiclnctus 386, 897, 398 

semifasciatus :;i7 

bungarus,  Naja 394 


Caducibranchiata 3 

cserirlea,  Enhydris 300 

Rana 76 

crerulescens,  Hydrophis 419 

creruleus,  Bungarus  candid um 398 

multiclnctus,  BunganiN 398 

Calamaria :.'.7,307,87&,37tt 

berczowskii 375, 876 

brevla 375, 378 

pavimentata 875,378 

pfeff eri 375, 376, 87M 

septentrional  1h 375, 376 

siamensis 375, 376, 378 

calamarius,  Coluber 375 

Calamita 55,  75, 76 

arborcus 75 

calamita,  Bufo 55, 70, 72, 161 

Calamity 1 

Calamites 76 

Calemya 493,496 

muhlenbergii 49*2 

calllgaster,  ElapH 387 

Callinia 514 

Calliophls J67,  :t*6, 387, 89 1 

gracilis 391 

macclelltuulii 387, 891, 392 

univirgatus 391,  392 

Callopeltls  conspicIllatUM :t36 

leopard  ina 307 

Callophis m>i 

annularis ;«« 

hocttgcrl J189 

japonicus 3S7,  389 

Calopcltis 307 

cancellatum,  1)1 1  union 356, 358,  365 

canccllatus,  Coluber 3 18 

candidus,  Bungarus 398 

('htuUmis,  HungiiniH 398 

multiclucUl,  Bungarus 397 

multicinrtus,  HungartiN 397 

Caouana  olivacea 507 

caouana,  Chelonla 607 

Testudo 507 

eaporeies,  Oiiychocephalus 260 

Caretta 607,510 

nasuta 507 

olivacea 506, 607, 509,  511 

rostrata 511 

squamata 511 

squamosa 511 

thunbergii 509 

caretta,  Testudo 607 

Thalassochelys 507 

carinata,  Coryphodon  blumenbachi 346 

Elaphe 808 

Mabuya 213 

I  Phyllophis 307,808 
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carinatus,  Coryphodon 346, 352 

Eumesodon 357 

cariniferus,  Trionyx 514 

cartilaginea,  Amyda 615 

cartilagineus,  Trionyx 514 

caspica,  Emys 492 

japonica,  Emys 492 

caspius,  Enhydris 300 

Hydras 300 

cataphoranotus,  Zamenis 350 

Cataphracta? 483 

Caudata 2 

Caudatl 2 

Causidse 443 

celsenops,  Turdus 202 

Cenchris 449 

cephalo,  Chelonia 607 

Cephalophis 381 

cephalum,  Pelturagonia 182 

Cerachelya 488 

Ceramopelta 514 

latirostris 514,525 

Ceratophallus 264 

Cerberus 300,304 

acutus 305 

rhynchops 305 

russelii 305 

unicolor 306 

cerberus,  Coluber 304, 305 

Cercopi 2 

Cerebus 304 

ceylonicus,  Bungarus 398 

Chaibassia 500 

tricarinata 500 

Chalinocnemis 180 

Changulia 375 

albiventer 375 

Chascax 55 

Chelone 509 

imbrieata 611 

my  das 509 

Chelonea 483 

Chelonia 49,483,609 

caouana 607 

caretta  olivacea 507 

cephalo 507 

dussumierii 507 

imbrieata 511 

japonica 506,509,511 

mydas 509 

japonica 509 

olivacea 507 

vi  rga  ta 609 

viridis 509 

Chelonias 509 

chelonicephalus,  Eniydooephalus 413,414,416 

Chelonides 483 

Chelonii 483 

Cheloniidir 484,506 

Chelonites 483 

Chelopus 492 

Chelydoidew 488 

Chelyna? 483 

Chelyra 485 

Chersea 443 

v  ulgaris 443, 446 


r*«e. 

chersea,  Coluber 444 

Chilotae 484,488,51S 

Chiloti 513 

chinensis,  Emys 489 

Eumeces 195,196,208,213 

Gecko 166 

Hyla 76,82,81,88,87 

arborea 86 

Hynobius 25 

immaculata,  Hyla 82 

Mabouia 202,208 

Platydactylus 166 

Rana 94,95 

esculenta 95 

Tiliqua 208 

Tropidonotus 291 

chittal,  Hydrophis 428 

Chitulia 418 

inornata 418 

chloris,  Herpetodryas .  338 

Hydrophis 427 

chloronota,  Rana 132 

chrysarga,  Natrix 265,286 

Tropidonotus 263 

chrysolau.4,  Turdus 202 

Cincti8ternum 514 

bicinctum 514,528 

cinereus,  Hydrus 304 

Cistoclemmys £03 

flavomarginata 503 

Cist  udo  1  u  taria 492 

Clemmys 488,492,493,497 

bealii. 493 

japonica 489,492,493,496 

nigricans 493 

schmackeri 493 

unicolor .' 497, 499 

climacophorus,  Coluber 324 

Elaphe 258, 308,  *24, 336 

cloris,  Hydrophis 427 

Cobra 443 

Cobridae 256,442 

cocttti,  Hemidactylus 176, 177 

Coelognathus 514 

novemcostatus 514,525 

Coluber 257, 263, 307, 442, 44S,  444 

alleghaniensis 307 

berus 443,444,445 

blumenbachii 345,346 

buccatus 444 

calamarius 375 

cancel  la t  us 348 

cerberus 304, 306 

chersea 444 

climacophorus 824 

conspicillatus 334 

dhumna 346 

dhumnades 352 

diana 316 

dione 315 

eremita 316 

flavescens 307 

gramineus 480 

guttatus 307 

irregularis 381 

korroe 348 
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Coluber  laticaudatus 402,403,406 

maeoticus '   816 

mucosas 346 

natrix 263,264 

obtusatus 306 

phyllophis 308 

platycaudatus 403 

quadrivirgatus 324,827 

atra 328 

renardi 446 

rafodoraatus 310 

schmackeri 319,322 

schrenckii 313 

sibon 444 

stolatus 280,444 

taniurus 319 

trabalis 349 

virgatus 324,328 

yiridiflavus 349 

viridis 481 

vnlneratus 328 

Colubridae 263 

colubrina,  Hydrophis 409 

Laticauda 402,406,408 

colubrinus,  Hydrophis 403, 406 

Hydros 406 

Platurus 403,406,409 

Compsosoma  quadrivirgatum 328 

conspicillata,  Elaphe 258, 308, 834, 337 

Elaphis 334 

conspicillatus,  Callopeltis 336 

Coluber 334 

Elaphis 334 

Cophias  wagleri .*. 465 

Coptopelta 514 

septemcostata 614,526 

Coriacea 488 

coriacea,  Dematochelys 485 

schlegelil,  Sphargis, 485 

Spargis 485 

Coriudo 485 

ooronata,  Acanthopneuste 202 

Coronella  perepicillata 334 

sexlineata 311 

striata 358,365 

Coronellinae 256,263.306 

corrugata,  Rana 139 

corticata,  Thalassochelys 507 

Coryphodon 345 

blumenbachi 346 

carinata 346 

carinatus 346,352 

korros 348 

Costata 60,55 

Costati 60 

Cosymbotus , 165,178 

platyurus 178 

Craspedocephalus  clegans 470, 471, 481 

craspedogaster,  Natrix 264, 268, 285, 286 

crassicollis,  Hydrophis 428 

Crocodilini 161 

Crossurus 178 

Crotalid® 256,257,418,449,466 

Crotaloidese 256 

Crotaphitis 93 

2648&-07 36 


Paffc. 

omenta,  Rana 113 

Cryptoblephams 193, 225 

boutonii 225 

nigropunctatus .     225 

poecilopleurus 163 

Cryptobranchidse 8 

Cryptobranchus 3 

japonicus 0,7 

maximus 7 

Bieboldia 7 

Cryptodira 488 

cumingii,  Otosaurus 216 

Cuora 508 

amboinensis 503,505 

flavomarginata 503 

trifasciata 503 

cuprea,  Tisiphone 449 

curtus,  Hydras 435 

cyanocincta,  Disteira ....  418,  420, 425,  428, 431, 432 

Hydrophis 428 

cyanocinctus,  Hydrophis 418, 428, 435 

Cyclemys 488,508 

flavomarginata 489, 491, 508 

orbiculata 503 

Cyclophis  major aa7. 3:» 

nebulosus 340, 341 , 3 12, 343 

tricolor 337 

cynodon,  Dipsas 381 

Opetiodon 381 

Cynops 15 

pyrrhogaster 16 

subcristatus 16 

Cystoclemmys :>03 

flavomarginata 503 

1>. 

Dactylonyx 42 

Dactyloperus 180 

insulensis 180 

Damonia W>,  497 

macrocephala 496 

reevesii 497 

unicolor 497 

unicolor 4«»7, 499 

delalandii,  Onychocophiilus 260 

Delesura 2 

Dendraspis 394 

Dendricus 143 

Dendrohyas 76 

Dendromancs 88 

dendrophila,  Dipsas 8M 

Dermatochelyidoc 485 

Dermatochelys 185 

coriacea 485 

Dermochelidse 481,485 

Dermochelys 484, 485 

schlegclii 485 

Derotremata 3 

dhumna,  Coluber 346 

dhumnades,  Coluber 352 

Zaocys 852 

Diacastoidea 513 

diana,  Coluber 316 

Dianodon 356 

Diapsida 161,162 
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Dicraulax 353 

Diemictylus 11,15,16 

ensicauda 16,21,22,24 

oriental  is 20 

pyrrhogaster 16,18,19,20,21,23 

sinensis 20 

Diemyctylus 15 

pyrrhogaster 16 

Dinodon 257,306,356,357 

cancellatum 356, 358, 3C5 

japonic  us 373 

orientate 258,357,358,872 

rufozonatum 858,364,365 

walli 358,864 

rufozonatus 364 

formosana 358,365 

ruhstrati 372 

semicarinatum 258, 358, 366 

semicarinatus 366 

septentrional e 358, 371 

ruhstrati  ...  357,370,371 

septentrional  is 370 

ruhstrati 370 

te8sellatus 334 

dione,  Coluber 315 

Elaphe 308,315,  452 

Elaphis 316 

Diploderma 182 

polygonatum 182, 188 

Diplopelma 88 

Diplophallus 264 

Dipnoa 1 

Dipsadomorphus 381 

krsepelini 381 

Dipsas  cy  nodon 381 

dendrophila : 381 

drapiezii 381 

f  erruginea 383 

fusca 381 

irregularis 381 

trigonata 381 

Discoglossidae 60,  55 

Disteira 400,401,418,  419,430 

cyanocincta  ....  418, 420, 425, 428,  431, 432 

doliata 418 

fasciata 420,421,427,431 

godeffroyi 401 ,  420, 430, 431, 432, 433 

gracilis 419,420,427 

major 431 

melanocephala 401, 

420, 421, 422, 427, 429, 430, 431 

orientalis 418,421,422 

prescutata 434 

russelii 437 

subcincta 421 

viperina 420, 484 

Distira 418 

ornata 430,431,432 

Dogania 530 

subplana 530, 531 

doliata,  Disteira 418 

Hydrophis 434 

dorsale,  Leptophidium  307, 328, 367 

dorsalis,  Enhydris 300 

Takydromus 229 

Doryuxa  bowringii 176 


Fagw. 

drapiezii,  Dipsas 381 

D  ryoph  y  tes 76 

dussumieri,  Chelonia 507 

Eurostus 300 

Lepidochelys 507 

dybowskii,  Rana 113,116 

E. 

Ecaudata 47 

Ecaudati 47 

eifflngeri,  Polypedates 144,153 

Rana 153 

Elaphe 257,258,306,807,338 

carinata 808 

cinacophora 258,308,824,336 

conspicillata 258,308,884,837 

dione 308,815,452 

moellendorffii 322 

parreysii 307 

quadrivirgata 258, 308, 827,  328, 336 

rufodorsata 259,308,310,338 

schmackeri 308,322 

schrenckii 308, 813, 318, 337, 452 

teenlurus 308,319,322,323 

schmackeri 322 

Elaphis 307 

bilineatus .' 328 

conspicillata 334 

conspicillatus 334 

dione 316 

quadrivirgata 32* 

quadrivirgatus 328 

atra 328 

interrupts, 328 

sauromates 308 

schrenckii 313 

taniurus 319 

virgata 324 

virgatus 313,319,324 

yunnanensis 319 

Elaphrody  tes 438 

Elapidse 256,886 

elapiformis,  Python 305 

Elapinse 256,886 

Elaps 386 

bilineatus 280 

boaefonnis 304, 305 

calligaster 387 

macclellandi ..      892 

macclellandii 391 

personatus 392 

elaps,  Ophiophagus 391 

elegans,  Eumeces 194, 195, 202,  203, 207 

Craspedocephalus 470, 471, 481 

Lygosoma 202 

Trimeresurus 461, 

466,467,468,470,471,473 

Trimesurus 470,481 

Ellipsoglo88a 25 

naevia 26,30 

Emmenia 492 

gray! 492 

Emydinse 488 

Emydocephalus r. 400,401,413 

annulatus 413, 414 

chelonicephalus ....  413, 414, 416 
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Emydocephalosijim* 41*  «4 

Emydosauria Ml 

Emys  amboinensfe SOB 

bennettU 480 

caspica 492 

japoniea 492 

cbinenirfs 489 

japoniea 492,497 

pal  ustris  japoniea 492 

punctata 492 

reeveaii 497 

sinensis 489,497,500 

spengleri 501 

trijuga 496 

vulgaris 492 

japonlca 492,497 

picta 497,499,500 

Engystoma  ornatmn 87,88 

pulchram 88 

Engystomida? 54,56,87 

Enhydrina 402,417 

Talakadien 437 

vikadlen 437 

Enhydris 257, 299,  999,  418, 435 

bennettii 300,992 

csrulea 300 

caspiua SOU 

dorsal  is 300 

hardwickii 436 

palustria 300 

piacator 300 

plumbea 800,301 

rynchops 300 

enhydris.  Hydras 300 

maculata,  Hypaishina 302 

ensicanda,  Diemictylns 15, 16, 21 ,  24 

Molge  pyrrhogaster 21 

Triton 21 

enaicaudatua,  Molge  pyrrhogaatra 21 

Entacanthiu 337 

Entechlnua 337 

Epedaphus 76 

Epidalea 55 

Eremiaa 228,247 

aigus 248,249,261 

argnta 249 

brenchleyl 248,251 

velox 248 

Eremiophia 349 

eremita,  Coluber 316 

Eretmochelya 611 

imbricata 511 

squamata 511 

squamosa 506,611 

Eriglossa 163 

Eryma 492 

laticepa 492 

erythnxrus,  Trigonocephaly 481 

Trimereaurua 481,482 

Eryx  braminus 260 

eschrichtii,  Typhlops 260 

eaculenta,  chinenaia,  Bana 95 

japonlca,  Bana 94 

marmorata,  Rana 96 

nigromaculata,  Rana 96 

98,94,96,96,98,161 


chinensis . 
eiegans... 
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509 

509 

381 

199,194 

196,298,213 

194, 196, 99ft,  203, 207 

201 

japonicus 196 

kishinoayei 196, 196,  Sit,  213 

latiscutatus 194, 

19a,  196, 201 ,  202, 203, 207, 212 

okada? 196,200,275 

marginatus 196,196,200,29a 

modestus 218 

pulchra 202 

quinquelineatus 196,196 

japonicus 196 

schneiderii 193 

siamensis 214 

Enmesodon 356,357 

carinatus 367 

sexnicaxinatUB 356,366,367 

euphraticns,  Trionyx 514 

Enprepes 214 

bicarinatus 214,216 

rubstrati 214 

Euprepis 213 

longicaudata 214, 215 

euproctus,  Typhlops 260 


dussumierii 300 

Eurypholia 337 

semicarinatua 337, 340, 367 

everetti,  Rana 136 

exigua,  Mocoa 219 

F. 

fasciata,  Diateira 420,421, 427, 4S1 

Naja  tripudiana 394 

faaciatus,  Bungarua 397 

Eumeces 201 

Hydrophia 420, 421 ,  422, 426, 427, 437 

Hydrua 427 

Lepidocephalua 366,367,368,369 

Platurua 402,403,409,412 

aemifaaciata,  Platurua 409 

fayreriana,  Hydrophia 436 

Ferania 300 

ferox,  Trionyx 514 

ferruginea,  Dipaas 383 

nacheri,  Geomolge 4 1 

Platurua 403 

flaaipea,  Microhyla HH,  89 

flaveacena,  Coluber 307 

flavipunctatum,  Amphleama 288, 290 

flaviventria,  Hydrophia 437 

fiavomarglnata,  ClstoclemmyH 503 

Cuora 503 

Cyclemya 489, 491 , 60S 

Cyatoclemmyii 503 

flavoviridia,  Rothrop* 367, 475, 479 

Bachenl* 47ft 

Trlmerauiru*.  466,467, 470, 474,476, 476 

Fordla 514 

af  ricana 614 

fonnotana,  Dinodon  ruiozonatu* 866, 666 
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formasanuH,  Holarchus 354 

Simotes 354 

Takydromus 229,22,286,238 

formosus,  Bufo 57,58,59,60,64,66,69 

Trionyx 514 

Fornicata 483 

franklinii,  Onycbophis 260 

f renatus,  Hemidactylus 363, 1 72, 178 

Trionyx 530 

fusca,  Dipsas 381 

Rana 113 

fuscus,  Zapyrus 352 

G. 

gargarizans,  Bufo  bufo 59,68 

Gecko 165 

chinensis 166 

japonicus 165 

marginatus 178 

swinhonis 166 

Gecus 16^ 

Gehyra  intermedia 166 

mutilata 180 

Gekko 166 

japonicus 166, 166, 176 

swinhonis 166, 169 

Gekkonida; 163,164 

Gekkonoid  eae 1 63 

Geoclemmys 492, 497 

guttata 492,496 

Geoclemys 488, 496, 497 

hamiltonii 496, 497 

muhienbergii 496 

pulchella 496 

reevesii 489,493,496,497 

seba 496 

subtiijuga 496 

Geoemyda 488, 600 

spengleri 489,500,601 

Geoemys 500 

Geomolge 25, 47 

fischeri  47 

gigas,  Salamandra 7 

Glossolega 12 

Glyptemys 492, 496 

insculpta 492 

godeff royi,  Disteira 401 ,  420, 480, 431, 432, 433  \ 

Hydrophis 430  ' 

Gomphopelta 514  ' 

officinaj 514,  525  ' 

Gongylosoma 33«  I 

Gonyodipsas 381   ■ 

gracilis,  Calliophis 391  I 

Distei  ra 4 19, 420, 427 

Hydrophis 427  ' 

Hydras 418,427  | 

Microcephalophis 418,427  j 

Rana 127  ' 

Gradientia 2 

graminea,  Lachcsis 481 

gramineus,  Coluber 480 

Laohesis 480 

Trimeresuras 466, 480 

gratiosa,  Hyla 76 

grayi,  Emmenia 492 

guichenoti,  Mocoa 218 
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guttata,  Geoclemmys 492,496 

guttulatus,  Lamprosaurus 194 

Gymnopus 514 

H. 

habereri,  Natrix 291 

hainanensis,  Simotes 354 

haje,  Naja 394 

haji,  Naja 394 

Halys 449 

blomhoffi 463 

blomhoffii 457,463 

intermedia 464 

intermedins 464 

halys,  Agkistrodon 450 

Trigonocephaly 449 

Hamadryas 394 

hannah 394 

hamiltonii,  Geoclemys 496,497 

hannah,  Hamadryas 394 

Haplopnoa 161 

hardwickei,  Hydrophis 436 

hardwicki,  Hydrophis 436 

hardwickii,  Enhydris 435 

Hydrophis 435 

Hypsirhina 301 

Lapemis 401,486,436 

Hemibungarus 257, 386.  S87, 391 

boettgeri 387,*89 

japonicus 887,389 

Hemidactylus 165,172 

bowringii 172,176,177 

coctaei 176,177 

frenatus 163,172.178 

inornatus 172 

longiceps 172 

marmoratus 176 

mutilatus 180 

nanus 166 

navarri 180 

peronii 180 

pristiurus 180 

pumilus 176 

variegatus 180 

herminae,  Lionel tis 8T8, 34S 

Herpetodryas  chloris 338 

tricolor 337 

herzi,  Simotes 311 

Heteromorpha 48 

Hierophis 349 

himalayanus,  Agkistrodon 450 

Hinulia 216 

indica 216 

indicum 216 

nee  via 216 

Holarchus 257,807,868 

formosanu8 864 

trinotatus 353 

violaceus 354 

holsti.Rana 93,106,111 

Tachydromus 289,242,243 

homalocephala,  Ptychozoon 170 

homalocephalum,  Ptychozoon 170 

Homalopsinaj 256,263,299,381 

Homalopsis  moluruB 305 

plumbea 800 
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Homalopsis  schneideri 305 

schneiderii 305 

Homolepida 221 

pel  lopl  earn  m 222 

Homomorpha 2 

Hoplobatrachua  reinhardtii 94 

horsfieldii,  Platydactylus 170 

Pteropleura 170 

Ptychoaoon 170 

Huria 304 

Hurria 257,299,300,804 

bilineata 304 

rynchops 304 

schneideriana 304 

Hurrianus 304 

Hyas 76 

Hydra 488 

Hydrinae 256,257,386,400 

Hydrophilophis 263 

Hydrophig 418,419,436,438,439 

abbreviates 435 

aapera 428 

atriceps 420,421,422 

bengalensis 437 

tricolor 439 

alternans 439 

maculata 439 

brevis 435 

cserulescens 419 

chlttal 428 

chloris 427 

cloria 427 

colubrina 409 

colubrinus 403, 406 

crassicollis 428 

cyanocincta 428 

cyanocinctus 418, 428, 435 

doliata 434 

fasclatus 420, 421, 422, 425, 427, 437 

fayreriana 436 

flaviventris 437 

godeffroyi 430 

gracilis 427 

hardwickei *. .  436 

hiardwicki 436 

hardwickii 435 

jayakari 434 

kadell-nagam 427 

leprogaster 427 

loreatus 401 

melanocephalus 421 

microcepbala 427 

microcephalus 427 

pelamidoides 435,436 

annulata 435 

pelamis 439 

pelamoidea 436 

phipsoni 428 

platura 439 

plumbea 434 

problematicus 436 

schistosa 437 

schistosus 437 

striata 428 

striatus 425 

subannulata 428 


Pfcge. 

Hydrophis  subfaciata 437 

sublaev  is  melanoccphala 421 

tabrobanica 428 

trachyceps 428 

viperinus 434 

westermani 42S 

westermanni 428 

Hydrosalamandra 4 

siboldi 7 

Hydroscopes 25 

Hydras 300,402,419,448 

bicolor 438,439 

caspius 300 

cinereus «. 304 

colubrinus 406 

curtus 43.% 

enhydris 300 

fascist  us 427 

gracilis 418.427 

piscator 288 

platurus 438,439 

rynchops 304 

valakadyn 487 

hydrus,  Natrix 445 

Hyla 74,  76,  143 

annectens 76 

arborea 76,  77,  82,  84,  85.  87,  161 

chinensis Si» 

iramaculata 76,  81,  Si,  S3 

japonica 76.  77,  7S,  82.  S3,  S4 

meridionals 77 

savigny i 77,  78 

aurata 76 

buergeri 1IH,  150 

chinensis 76,  .*2,  M,  8«.  S7 

inimaculata 82 

gratiosa 76 

japonica 77, 84, 85 

leucomystax 157 

palmata 76, 148 

quadrllineata .      157 

regilla 76 

sex  virgata 157 

simplex 76, 81 

stepheni 76, 77. 81, 84,  \\ 

versicolor 76 

viridis 75.77 

japonica 77 

Hylaplesia 87 

achatina 87 

Hylaria 76 

Hylld« 54.55,74 

Hyliola 76 

Hylorana  longipcs 157 

Hynobius 21.24 

leechli 25,  *» 

1  ichenatus 'J5,  33,  35,  SO 

ncevius 25, 116, 29, 3 1 ,  32, 83 

nebulosus 25,  t',0. 32 

nigrewens 25,  i!4 .  36 

peropus 25, !M,  36 

Hypsirhina 300 

aer 300 

bennetti 302 

bennettii 302 

enhydris  maculata 302 
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Hypsirhina  hardwickil 801 

maculate 802 

plumbca 300 

sieboldii 300 

Hypsiaoopus 300 

plumbea 300 

I. 

Iapalura 182 

Ida 514 

ornata 514 

Idiophides 254 

igneus,  Bombinator 51 

ijimse,  Acanthopneuste 202 

Buergeria 121 

Emydocepbalus 418,414 

Rana 93,121,144 

illyrica,  Vipera 433 

imbricate,  Chelone 511 

Chelonia 511 

Eretmochelys 511 

Testudo 511 

lmmaculata,  Hyla  arborea 76, 81 ,  82, 83 

chinensls 82 

immaculiventris,  Triton  subcristatus. 16, 18 

inconspicuus,  Typhlops 260 

Indica,  Hinulla 216 

indicum,  Lygosoma 216 

indicos,  Sphenomorphus 216 

inornata,  Chitulia 418 

inornatus,  Hemidactylus 172 

lnsculpta,  Glyptemys 492 

lnsulensis,  Dactyloperus 180 

intermedia,  Gehyra 166 

Halys 464 

intermedins,  Agkistrodon 450,451 

blomhoffli 456, 

459, 464 

Ancistrodon 464 

Halya 464 

Trigonocephaly 464 

interrapta,  Elaphis  quadrivirgatus 328 

irregnlare,  Triglyphodon 381 

irregularis,  Col uber 381 

Dipsas 881 

irrorata,  Landemania 514,525 

ishikawee,  Buergeria 132 

Polypedates 58 

Rana 94,182,144 

Isodactylium 37 

schrenkii 88 

wosnessenskyi 38 

Iaola 514 

peguenais 614 

Ixalus 155 

japonicus 155,157 

J. 

jamori,  Platydactylus 166 

Japalura 182,192 

mitsukuril 182, 184, 187, 190 

polygonata.  182, 183, 184, 185, 187, 188, 192 
Bwinhonis. .  182, 183, 184, 185, 189, 190, 192 

variegata 182 

yunnanensis 187 

japonlca,  Amyda 493,616,517,525 
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Japonica,  Bufo 65 

vulgaris 66 

Chelonia 506, 600,511 

mydas 509 

ClemmyB 489,492,493,495 

Emys 492,497 

caspica 492 

palustris 492 

vulgaris 492,497 

Hyla 77,84,85 

arborea 76,77,78,82,83,84 

viridis 77 

Lacerta 42 

ornativentris,  Rana 108 

Rana...  93,97,104,107,108,111,114,115, 
116,117,119,157,275 

esculenta 94 

temporaria 94,107 

Balamandra 42,43 

Testudo 609 

japonicus,  Andrias 6 

Bufo 56,57.58,60,66 

bufo 60,69 

vulgaris 56,57,58,59,60,66 

Callopbis 887,389 

Cryptobranchus 6 

Dinodon 373 

Eumeces 195 

quinquelineatus 195 

Gecko 165 

Gekko 164,166,176 

Hemibungarus 887,389 

Ixalus 156,157 

Megalobatrachus 6,11 

Onychodactylus 42,43,47 

Ophites 857,373 

Platydactylus 166 

Polypedates 144,166 

Balamandra 42 

Tachydromus 239 

Tachysaurus 236,239 

Trionyx 515 

stellatus 515 

-     Triton 6 

javanica,  Amyda 515 

javanicus,  Trionyx 514,516,529 

jayakari,  Hydrophis 434 

jerdonii,  Kerilia 418 

Trimeresurus 468,470 

johanseni,  Ranamuta 113 


kadell-nayam,  Hydrophis 427 

Kerilia 418 

Jerdonii 418 

keyserlingi ,  8alamandrella 38 

tridacty la,  Salamandrella 38 

keyserlingii,  Salamandrella 87 

khasiensia,  Natrix 264,268,285 

kishinouyei,  Eumeees 195, 210, 213 

kolombatovici,  Bombina  salsa 61 

korros,  Coluber 348 

Coryphodon 348 

Ptyas 845,848 

Zamenis 348 

knepelini,  Boiga 881 
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kraepelini,  Dipsadomorphus 881 

kraussi,  OnychochelyB 511 

kuhli,  Ptychozoon 170 

kuhlii,  Rana 139 

L. 

Labiata 518 

labyrinthlca,  Scaptophryne 88 

Lacerta 228,251 

agilis 251 

japonica 42 

platyuros 178 

schneiderian  a 178 

tachydromoides 238 

thunbergii 43 

vivipara 261,252 

LacerUe 162 

lAcertidse 163,164,228 

Lacertilia '     163 

Lacertina 162 

Lacertoideae 1 63 

Lacheais 466 

flavovlridis ? 475 

graminea 481 

gramineus 480 

lutea 470 

lutecm 470 

mucrosquamatus 467, 470, 474 

okinavensis 479 

levis,  PBilognathus 514, 525 

Laminlfera 484,488 

Lampropbolis 218 

LamproeauruB 194 

guttulatus 194 

lanaria,  Mauremys 492 

Landemania 514 

irrorata 514,525 

Landemannia  perocellata 525 

Langahinae 381 

Lapemis 300,400,402,486 

hardwickii 401,486,436 

loreatus 435 

larvata,  Naja  lutescens 394 

laterale,  Leiolopiama 163,218 

modesta,  Lygosoma 218 

reevesi,  Liolepisma 219 

Lygosoma 216,219 

lateralis,  Lygosoma 218 

Natrix 265,274 

tigrina 265,278,279 

Rana 102,103 

Scincu8 _ 218 

Tropidonotus 278 

LaUcauda loo,  401, 402,413 

afflnls 404 

colubrfna 402,406,408 

laticaudata 402,404,408 

affinis 404 

muelleri 402 

scuta  ta 402 

semifasciata 402,409,410 

schistorhynchus...      410 

laticaudata  affinis,  Laticauda 404 

Laticauda 402,  404, 408 

laticaudatus,  Coluber 402, 403, 406 

Platurus 402,403,406 
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laticeps,  Eryma 492 

Pappopbis 381 

latirostris,  Ceramopelta 514, 525 

latiscutatos,  Eumeces 194, 

196,  196,201,202,203,207,212,275 

okadee,  Eumeces 195, 200 

Plestiodon 195 

laurenti,  Platurus 403 

leberis,  Regina 264 

leecbii,  Hynobius 29 

Leiolepisma 218 

Leiolopisma 193,218 

laterale 163,218 

telfairii 218 

LeioselaRina 418 

striata 418,428 

Leiurus  berdmorei 176 

leopardina,  Callopeltis 307 

Lepidocephalus 356 

fasciatus 366,367,368,369 

Lepidochelys 607 

dussumieri 607 

olivacea 507 

Lepidosauria 162 

Lepidota 163 

leprogaster,  Hydropbis 427 

leprosa,  Theloderma 143 

leprosus,  Yuen 514 

Leptopbidlum 307 

dorsale 307,328,367 

Leptophis  trifrenatus 346 

Leptotyphlopidse 255 

leucomystax,  Hyla 157 

PolypedateB 144, 157, 158, 161 

Polypedotes 143 

Rhacophorus «. 157 

sexvirgata,  Rhacophorus 157 

leucostoma,  Acontias 449 

lichenatus,  Hynobius 25, 33, 35,  S6 

lilljeborgi,  Anisodon 383 

limnocharis,  Rana 94,127,128 

lindsayi,  Aturia 427 

Linguata 64,55 

Liolepisma 218 

laterale  reevesi 219 

Liopala 418 

Liopelma 50 

Liopeltis 257,307,337,338 

herminae 338, 343 

major S38 

semicarinata 338, 840 

Liophallus 381 

Liopola 418 

Lipinia 218 

pulchella 218 

lividaRana 132 

lividus,  Bungarus 398 

Lobipes 76 

Lomatodactylus 165 

vittatus 165 

longicaudata,  Euprepis 2 14, 215 

Mabuya 214 

longiceps,  Hemidactylus 172 

longicrus,  Rana 93, 104 

longipes,  Hylorana 157 

longissimum,  Ophthalmidium 260 
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loreatus,  Hydrophis 401 

Lapemi8 435 

Loricate 161 

lumbricalis,  Typhlops 260 

lutaria,  Cistudo 492 

lutea,  Lachesis 470 

lutescena  larvata,  Naja 394 

Lachesis 470 

luteus,  Trimeresunis 470, 471, 473, 474 

Lycodon 357,358 

bairdii 383 

rufozonatus 358 

Lygosaunis 193,2*1,222 

pellopleuniB 221, 222 

Lygosoma 218,221,222 

elegans 202 

indicum 216 

laterale  modesta 218 

lateralis 218 

melanopogon 216 

nigropunctatum 218 

pellopleurum 222 

reeves! 216, 219 

reevesii 219 

M. 

maackii,  Amyda 515,527,529 

Trionyx 516,529 

Mabouia  chinensis 202, 208 

Mabouya 214 

Mabuia  longlcaudata 214 

siamensis 214 

Mabuya 193,218,214 

carinata 213 

longlcaudata 214 

macclellandi,  Elaps " 392 

macclellandii,  Calliophis 387, 891, 392 

Elaps 391 

macrocephala,  Damonia 4% 

Macrocephalus 381 

mac  rod  on,  Rana 161 

macropus,  Rana 155 

maculata,  Hydrophis  bicolor 439 

Uypsirhina 302 

enhydris 302 

Polypedates 157 

quadrilineata,  Rhacophorns ....      157 

major,  Ablabes 338 

Cyclophis 337, 338 

Disteira 431 

Liopeltis 838 

malabarica,  Rana 103 

Malacopoda 1 

marginatus,  Eumeces 195, 196, 203, 205 

Gecko 178 

Plestiodon  205 

marmorata,  Actinemys 492 

Rana 94,95,96,98 

esculenta 95 

marmoratus,  Hemidactylus 175 

martensi,  Rana 108,119 

martensii,  Rana 108 

Tropidonotus 266 

Masticoph is  spinalis 349 

Mauremys 492 

lanaria 492 
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maxima,  Bombina 51 

Salamandra 6 

Sieboldia 6 

maximus,  Cryptob ranch  us 7 

Megalobatrachus 6 

Mecraspedota 513 

Meditoria 260 

megacephalus,  Polypedates 157 

Megsera 465 

Megalobatrachus 4 

japonicus • 

maximus 6 

sieboldi 6 

megaspilus,  Trigonocephalus  blomhoffii  ...     457 

Megemys 509 

melanocephala,  Disteira 401, 420, 

421, 422, 427, 429. 430, 431 

BUblsevis 421 

melanocephalus,  Hydrophis 421 

Microcephalophis 418, 421 

Melanochelys 496,500 

trijuga 500 

melanopogon,  Lygosdma 216 

melanostictus,  Bufo 60, 72, 161 

meranostictus,  Bufo 72 

mercurialis,  Sphargis 485 

meridionalis,  Hyla  arborea 77 

microcephala,  Hydrophis 427 

Thalassophis 427 

microcephalophis 41S 

gracilis 418,427 

melanocephal  us 418, 421 

microcephalus,  Hydrophis 427 

Microhyla 87,88 

fissipes 88,89 

okinavensis 88, 89 

ornata 88,161 

undulata 89,90 

mitsukurii,  Japalura 182, 184, 187, 190 

Miura 48 

moco,  Oligosoma 218 

Mocoa.. 218 

exigua 219 

guichenoti 218 

modesta,  Lygosoma  laterale 218 

modest  us,  Eumeces 218 

moellendorffii,  Elaphe 322 

mokasen,  Agkistrodon 449 

Molgse 3 

Molge 15,25 

pyrrhogaster 16 

ensicauda 22 

pyrrhogastra 16 

ensicauda 22 

ensicaudatus 22 

striata 26,43 

wolterstorffl 20 

molurus,  Homalopsis 305 

Monopnoa 161 

monticola,  Trimeresunis 467, 480 

mordax,  Temnognathus 514,525; 

Morphuromolgoi'i 3 

moschattis,  Racophorus 143 

mucosus,  Coluber 345 

Ptyas S45 

Zamenis 345 

mucrosquamatus,  Laches  is 467, 470, 474 

Trigonocephal  us 467 


Digitized  by 


Google 


INDEX. 


569 


Page. 

mucrosquamatus  Trimeresurus 466, 

467,468,469,470,471 

muelleri,  Laticaid: 402 

muhlenbergii,  Calcmys 492 

Geoclemy8 496 

multicincUi,  Bungarus  candidus 397 

multicinctus,  Bungarus 386, 397, 898 

cserulcus 398 

candidus 397 

multifasciatus,  Scincus 213 

multilineatU8,  Typhlops 260 

muta  johanseni,  Rana 113 

Rana 113 

Mutabilia 3 

mutilata,  Gehyra 180 

mutilatus,  Hemidactylus 180 

Peropus 180 

My  das 509 

mydas,  Chelone 509 

Chelonia 509 

japonica,  Chelonia 509 

Mydasea 509 

N. 

naevia,  Ellipsoglossa 26, 30 

Hinulia 216 

Salamandra 26 

nsevius,  Hynobius 25, 26, 29, 31, 32, 33 

Naia  tripudians 394 

sputa  trix 394 

Naja 257,386,394 

atra 394 

naja  atra,  Naja 394, 395 

naja  oxiana,  Naja 395 

sputatri  x,  Naja 395 

Naja  tripudlans  atra 394 

fasclata 394 

scopinucha 394 

unicolor 394 

bungarus 394 

haje 394 

lutescens  larvata 394 

naja 394,395,396 

atra 394,395 

oxiana 395 

sputatrix 395 

namiyei,  Rana 94, 136 

Nanemys 492,4% 

nanus,  Hemidactylus 166 

narina,  Rana 94,134 

nasuta,  Caretta 507 

Typhlops 260 

Natricidae 256,262,386 

Natricinae 256,263 

Natricoidea? 256 

Natrix 257,258,263,264,290,300,307 

annularis 265,266,291 

chrysarga 265, 286 

craspedogaster 264, 268, 285, 286 

habereri 291 

hydrus 445 

khasiensis 264,268,285 

lateralis 264,274 

nuchalis 265, 294 

piscator 244, 264, 265, 266, 288, 290 

pryeri 265,266,284,286 

Btolata 265,266,280 
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Natrix  stolatus 280 

swinbonis 264,265,266,293 

tigrina 258,265,272,279 

lateralis 265,278,279 

Ugrinus 264 

torquatus 264 

vibakari 258, 264, 265, 266, 268, 285, 268 

vittata 264 

vulgaris 263,264 

natrix,  Tropidonotus 263 

Coluber 263,264 

navarri,  Hemidactylus 180 

nebulosa,  Salamandra 30 

nebulosus,  Cyclophis 340, 341 ,  342, 343 

Hynobius 25,30,32 

Nerodia  ....'. 264 

si  pedon 264 

N  i  coria 500 

spcngleri 601 

niger,  Biancia 182 

nigra,  Pseudohaje 394 

nigrescens,  Hynobius 25,84,36 

nigricans,  Clemmys 493 

nigriventris,  Bombina  salsa 51 

nigromaculata,  Rana 93, 

94,95,96.97,98,101,124,125 

esculenta 95 

nigropunctatum,  Lygosoma 218 

nigropunctatus,  Ablepharus 225 

Cryptoblepharus  bontonii.     225 

nilotica,  Trionyx 514 

Noterophis 418 

Notophthalmus 15 

novemcostatum ,  Tortisternum 514, 525 

novemcostatus,  Ccelognathus 514, 525 

nuchalis,  Natrix 265,294 

Nuda 1 

Nycteridium 178 

schneideri 178 

O. 

obtusatus,  Coluber 305 

Ocadia 488,489 

sinensis 489,493 

officinae,  Gomphopelta 514, 525 

okadx,  Eumeces  latiscutatus 195, 200 

okinavana,  Rana 93,102,103 

okinavensis,  Lachesis 479 

*  Microhyla K8.89 

Trimeresurus 466, 467, 476, 479 

Oligoeoma 218 

moco 218 

oli  vaeea,  Caouana 507 

Caretta 506,607,509,511 

Chelonia 507 

.     caretta 507 

Lepidochelys 507 

Thalassochelys 507 

Onichodactylus 36,  41 

Onychocephalua i 260 

capensis 260 

delalandii 260 

Onychochelys 511 

kraussi 511 

Onyehodaotylus 25, 42 

jnponicus 42,43,47 

schlegcli 42,43 
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Onychophis 260 

franklinii 260 

On  y  chop  us 42 

Onycopus  sieboldii 43 

Opetiodon 881 

cynodoD 381 

Ophes 254 

Ophides 254 

Ophidia 254 

Ophidii 254 

Ophidosaurii 162 

Ophielaps 294 

braconnieri 294, 295, 296, 297, 298 

Ophiophagos 394 

elaps 394 

Ophisaurus 255 

Ophites 366,357 

albof U8CU8 .- 367 ,  370 

japonicus 357,373 

orien  taliB 372, 373 

ruhstrati 870 

septentrional  is 370 

subcinctus 357 

Ophthalmidium 260 

longisslmum 260 

tenue 260 

orbiculata,  Cyclemys 503 

orientale,  Dinodon 258, 357, 858, 872 

oriental  is,  Bombina 51 

Bombinator 51 

Diemictylus 20 

Disteira 418,421,422 

Ophites 372,373 

Tropidonotus 278,279,280 

ornata,  Aturia 418 

Distira 430,431,432 

Ida 514 

Microhyla 88,161 

Pelamis 439 

ornativentris,  Rana  japonica 108 

omatum  Eugystoma 87, 88 

Oscaria 514 

swinhoei 514 

Otocryptis 191,  192 

Otosaurus 216 

cumingii 216 

owstoni,  Parus 202 

Polypedates 144,  149 

oxiana,  Najanaja 395 

Tomyris 394 

Oxyglossus 92 

P. 

pachypus,  Bombina  Balsa 51 

palmata,  Hyla 76,143 

palmatas,  Racophorus 143 

palustris,  Enhydris 800 

japonica,  Emys 492 

Pantherophis 307 

Pappophis 381 

laticeps 881 

Paradiacostoidea 488 

parreysii,  Elaphe 307 

Pania  owstoni 202 

varius 202 

pavimentete,  Calamarla 375, 378 
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pavimentatus,  8cincus 193 

peguensis,  Isola 514 

pelamidoides  annulate,  Hydrophis 435 

Hydrophis 435,436 

pelamidoidis,  Hydrophis 435 

Pelamis 419,438 

b'color 4S9 

sinuate 439 

variegate 439 

ornata 439 

schneideri 439 

pelamis,  Hydrophis 439 

pelamoides,  Hydrophis 436 

Pelamydoidis 435 

Pelamys 438,439 

Pelias 443 

berus 446 

pellopleurum,  Homoleplda 222 

Lygosoma 222 

pellopleurus,  Lygosaurus 221,  222 

Pelodiscus 514 

Pelonectes 15 

Pelophylax 93 

Peltochel  yidae 512 

Pelturagonia 182 

cephalum 182 

Peripia 180 

perocellate,  Landemannia 525 

Tyrse 524 

perocellatus  Trionyx 524,526 

peronii,  Hemidactylus 180 

Peropus 165,180 

mutilatus 180 

peropus,  Hynobius 25,82,36 

Perostia 483 

personatus,  Elaps 392 

pfefferi,  Calamarla 875,376,878 

Phaneroglossa 54 

phaneroglossse,  Ranse 54 

Philautus 166 

phipsoni,  Hydrophis 428 

Pholidote 161 

Phragmitophis 337 

Phryne 55 

Phrynoidis 55 

Phyllophis 307 

carinate 307,308 

phyllophis,  Coluber : 308 

picte,  Emys  vulgaris 497,499,500 

piscator,  Euhydris 300 

Hydrus 288 

Natrix 244,264,265,266,288,290 

Tropidonotus 288 

plancyi,  Rana 93,101 

platura,  Anguis 439 

Hydrophis 439. 

platuros,  Anguis 439 

Platarus 402 

affinis 403 

colubrinus 403,406,409 

fasciatus 402,403,409,412 

semifasclata 409 

fischeri 406 

laticaudatus 402,403,403 

laurenti 403 

schistorhynchus 409 
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Platuraa,  semifaclatus 409 

platurus,  Hydros 438,489 

platycaudatus,  Coluber 403 

platyceps,  Amphiesma 286 

Platydactylus 166 

chineusis 166 

horefleldii 170 

Jamori 166 

japonicus 165 

yamori 166 

Platypeltte 514 

platyuros,  Lacerta 178 

Platyurus 178 

platyurus,  Cosymbotus 178 

Stellio 178 

Plestlodon 193 

latiscutatus 195 

marginatum 205 

pulchrum 208 

quinquelineatum 195 

slnense 208 

Plethodontidse 11 

Pleurodele8 12 

Pleurodira 488 

Pleuropoda 254 

Pllstodon 194 

plumbea,  Enhydris 100,301 

Homalopsls 300 

Hydrophis 434 

Hypsiscopus 300 

Pneumaturomolgaei 162 

Pnoepua 172 

Podarces  argus 248 

Polydontes 437 

polygonata,  Japalura.  182, 183, 184, 185, 187, 188, 192 

polygonatum,  DJploderma 182, 188 

polygrammicus,  Typhlops 260 

Polyodonta 437 

Polyodontes 437 

annulatus 437 

Polypedates 80, 93, 121, 148, 144, 155 

buergeri 144,160,161,153,164 

eiffingeri 144,158 

ishikasrse 58 

japonicus 144, 156 

leucomystax 144,167,158,161 

maculatus 157 

megacephalus 157 

owstoni 144,149 

rugosus :..  143,157 

schlegelii....  77,144,145,147,148,149 

viridis 144,147,149 

Polypedetes 143 

Polypedotes 143,144 

leucomystax 143 

poroaaRana 95 

Tomopterna 95 

Porpopoda 163 

Potamochely8 514 

pnescutata,  Disteira 434 

pnetextatus,  Bufo 56,57,59,60,69 

Prendentia 162 

pristiurus,  Hemidactylus 180 

problematicus,  Hydrophis 436 

proecilopleurus,  Cryptoblepbarus 163 

Proteocordylus S 
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Proterodon 807 

tessellatus 307,334 

pryeri,  Natrix 265,266,284,286 

Tropidonotus 284 

Paammodynaste8 257,888 

pulverulentus 381,888,385 

Psammophis  pulverulenta 383 

Pseudo-boa 897 

Pseudohaje 894 

nigra 394 

Pseudoealamandra 25 

Paeudosauria 3 

Pseudotyphlops 260 

Psiloderma l 

Psilognathus 514 

l»3vis 614,525 

Pteropleura .' 170 

horefleldii 170 

Ptyas 267,306,846 

korros 345,848 

roucoeus 846 

Ptychozoon . . ., 165,170 

homalocephala 170 

homalocephalum 170 

horefleldii 170 

kuhli 170 

Ptychozoum 170 

pulchella,  Geoclemys 496 

Lipinia 218 

pulchra,  Eumeces 202 

pulchrum,  Engystoma 88 

Plestiodon 208 

pulverulenta,  Psammophis 383 

pulverulentus,  Psammodynastes 381 ,  888, 385 

pumilus,  Hemidactylus 176 

punctata,  Emys 492 

puniceus,  Trigonocephalus 465 

purpurascens,  SimoteB 353 

Pygomolgsei 48 

pyrrhogaster,  Cynops 61 

Diemictylus 15, 

16,18,19,20,21,23 

ensicauda,  Molge 21 

Molge 16 

Triton 16 

typica,  Triton... 16 

py rrhogastra  ensicauda,  Molge 21 

ensicaudatus,  Molge 21 

Molge 16 

Salamandra 16 

Pythomorphus 300 

Python 307 

elapiformis 305 

rhynchops 305 

PythonidaB 443 

Pyxicleramys 503 

Q. 

qnadrilineata,  Hyla 157 

Rhacophorus  maculatus 157 

quadrivirgata,  Elaphe 258, 308, 827, 328, 336 

quadrivirgatura,  Compsosoma 328 

quadrivirgatU8  atra.  Coluber 328 

Elaphis 328 

Coluber 824,327 

Elaphis 328 
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quadrivirgatus  interrupta,  Elaphis 328 

quincunciatus,  Tropidonotus 288 

quinquellneatum,  Plestiodon 195 

quinquelineatus,  Eumeces 195, 199 

japonic  us,  Eumeces 195 

Scincus 195 

K. 

Racophorus 143 

maschatus 143 

palmatus 143 

relnwardtii 143 

schlegelli 145 

raddei,  Bufo 60,70 

Rafetus 514 

Ramphotyphlops 260 

Rana 98,95,121,132,144,155,157 

agilis 161 

amurensis 93,47,119,121 

arvalis 120 

boans 76 

buergsri 151 

caemlea 76 

chinensis 94, 95 

chloronota 132 

corrugata 139 

cruenta 113 

dybowskii 113,116 

eiffingeri 153 

esculenta 93,94,95,96,98,161 

chinensis 95 

japonica 94 

marmorata 95 

nigromaculata 95 

everetti 136 

fusca 113 

gracilis 127 

holsti 93,106,111 

ijimse 93,121,144 

ishikawee 94,182,144 

japonica 93,97,104,107,108, 

111, 114, 115, 116, 117, 119,157, 275 

ornativentris 108 

kuhlii 139 

lateralis 102,103 

limnocharis 94,127,128 

livida 132 

longicrus 93, 104 

macrodon 161 

macropus  155 

malabarica 103 

marmorata 91. 95, 96, 98 

martens! 108,119 

martensii 108 

muta 113 

johanseni 113 

namiyei 94,186 

narina 94, 184 

nigromaculata 93, 

94, 95, 96, 97, 98, 101, 124, 125 

okinavana 93, 102, 103 

plancyi 93,101 

porosa 95 

reinhardti 94 

ridibunda 96 

rufa 113 


Kanaragoaa 94,96,96,99,128,124,126,192 

rugulosa  139 

swinhoana 94,182 

sylvatica 107- 

temporaria 93,106, 

107,  111,  118, 114, 116, 117, 1 19. 161 

japonica 95,107 

tigerlna 94,95,128,138, 189 

tigrina 139,161 

tsushimensis 93,118 

viridis 94 

vittigera 127,139 

Ranacea  1 

Ranae 47 

phaneroglossee 54 

Ranaria 93 

Ranidai 54,55,92 

Raniformia 48 

Ranina 88 

symetrica *& 

reevesi,  Liolepisma  laterale 219 

Lygosoma  laterale 216,219 

reevesii,  Damonia 497 

Emys 497 

Geoclemys 489,493,496,497 

Lygosoma 219 

Tiliqua 218 

unicolor,  Damonia 497 

regilla,  Hyla 76 

Regina 264 

leberis 264 

reinhardti,  Rana 94 

rein  hard  tii,  Hoplobatrachus 94 

relnwardtii,  RacophoruB 143 

Rhacophorus 143 

renardi,  Coluber 445 

Reptilia 161 

Rhabdophis 263 

Rhacophorus 76,80,143,144 

buergeri 151 

leucomystax 157 

sexvirgata 157 

maculatus  quadrilineata 157 

reinwardtii 143 

schlegeli 145 

schlegelii 145 

Rhiptoglossi 162 

Rhynrhocephalia 161,162 

rhynchops,  Cerberus 306 

Python 306 

ridibunda,  Rana 96 

Ristella 222 

riukiuanus,  Trimeresurus 475, 476, 477, 476 

rostrata,  Caretta 611 

rufa,  Rana 113 

rufescens,  Achalinus 296,296 

rufodorsata,  Elaphc 259, 308, 810,  338 

rufodorsatus,  Ablabes 310 

Coluber 310 

Tropidonotus 310 

rufo-guttata,  Tiliqua 208 

rufozonatum,  Dinodon 868,364,366 

walli,  Dinodon 358,864 

rufozonatus,  Dinodon 364 

fornwana,  Dinodon 368, 866 

Lycodon 368 
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ragosa,  Rana 94, 95, 96, 99, 123, 124, 125, 129 

rugosus,  Polypedates 143,157 

rugulosa,  Rana 139 

rohstrati,  Dinodon 372 

septentrionale  . . .  357, 370, 371 

septentrionalis 370 

Euprepes 214 

Ophites 370 

Tiliqua 214 

russelii,  Cerberus 305 

Disteira 437 

"  81motes 353 

Tortrix 260 

rynchops,  Enhydris 300 

Hurria 804 


sachalinensis,  Bufo 59,65 

vulgaris 65 

Salamand  ra  gigas 7 

japonica 42,43 

japonicuB 42 

maxima 6 

nsevia 26 

nebulosa 30 

pyrrhogastra 16 

subcristata 16 

unguiculata 43 

Salamandrse 3 

Salamandrella 21, 37 

keyserliugi 38 

keyserlingii 37 

tridactyla 38 

uralensis 38,39 

wosnessenskyi 38 

Salamandridse 3, 1 1 

Salamandroidese 3,11 

Salientia 47 

salsa,  Bombina 51,53 

pachypus,  Bombina 51 

sanctijohannis,  Tropidonotus 290 

Sarbieria 530 

8aura .-..      163 

Sauro 162 

Saures 163 

Sauri 162 

Sauria 162 

Saurii 162 

Saurobatrachi 2 

sauromates,  Elaphis 308 

savignyi,  Hylaarborea 77,78 

Scaptophryne 88 

labyrinthica 88 

8celotretus 165 

schistorhynchus,  Laticauda  semifasciata  . .      510 

Platurus 409  I 

schistosa,  Hydrophis 437  I 

schlstosus,  Hydrophis 437 

schlegeli,  Onychodactylus 42, 43 

Rhacophorus 145 

schlegelii,  Amyda 515, 516, 517, 526, 527 

Dermochelys 485 

Polypedates. . .  77, 144, 145, 147, 148, 149 

Rhacophorus 145 

Sphargis 485 

coriacea 485 
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schlegelii,  Trionyx 516, 516, 526 

schmackeri,  Ciemmys » .  4 493 

Coluber 819,322 

Elaphe 308,822 

tseniurus 322 

schneideri,  Homalopsis 305 

Nycteridium 178 

Pelamis 439 

schnelderiana,  Hurria 304 

Lacerta 178 

schneiderii,  Eumeces 193 

Homalopsis ,.      305 

schrencki,  Coluber 313 

schrenckii,  Elaphe 308,313,318,337,452 

Elaphis 318 

schrenki,  Isodactylium . 38 

schrenkii,  Coluber 313 

Isodactylium 38 

Scinax 76 

Scincidse 163,164,198 

Scincus  lateralis 218 

multifasciatus 213 

pavimentatus 193 

quinquelineatus 195 

sloan  ei 213 

unicolor 218 

scopinucha,  Naja  tripudians 394 

Seotophis 307 

scutata,  Laticauda 402 

Scytale 449 

Scytalus 449 

Scytina 485 

seba,  Geoclemys 496 

semicarinata,  Liopeltis 838, 840 

semicarinatum,  Dinodon 258, 358, 866 

semioarinatus,  Ablabes 340 

Dinodon 366 

Eumesodon 356, 366, 367 

Eurypholis 337, 340, 367 

semifasciata,  Laticauda 402, 409, 410 

Platurus  fasciatus 409 

schistorhynchus,  Laticauda . .      410 

semifasciatum,  Aspidoclonion 397 

semifasciatus,  Bungarus 397 

Platurus 409 

septemcastata,  Coptopclta 514, 628 

septentrionale,  Dinodon 358, 371 

ruhstrati,  Dinodon  ..  357,870,371 

septentrionalis,  Calamaria 375, 376 

Dinodon 370 

Ophites , 370 

ruhstrati,  Dinodon 370 

Tachydromu8 232, 238 

Takydromus.  229,232,235,243,247 

Scrpentes 162,264 

Serpentia 254 

serrata,  Testudo 501 

sexlineata,  Coronella 311 

sexlineatus,  Ablabes 311 

Tachydromus 239 

Takydromus 239 

sexvirgata,  Hy la 157 

Rhacophorus'leucomystax 157 

siamensis,  Calamaria 375, 376, 378 

Eumeces 214 

Mabuia 214 
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slboldi,  Hydrosalamandra 7 

aibon,  Coluber 444 

sieboldi,  Megalobatrachus 6 

Sieboldia 4 

maxima 6 

sieboldia,  Cryptobranchus 7 

Siebdldiana 4 

aieboldii,  Hypairhina 900 

Onycopus 48 

Tritomegas 6,7 

Sieboldtia 4 

Simotes 353,354 

arnen8i8 353 

bicatenatus 354 

formosanus 354 

hainanensis 354 

herzi 311 

purpurascens 353 

russelii 353 

swinhonis 354 

vaillantl 354 

simplex,  Hyla 76,81 

sinense,  Plesflodon 208 

sinensis,  Amyda 515, 516, 519, 624, 530 

Aspidonectes 524 

Diemictylus 20 

Emys 489,497,500 

Ocadla 489,493 

Trionyx 514,518,524,529 

sinuata,  Pelamis  bicolor 439 

Bipedon,  Nerodia 264 

Slphneus 87 

sloanei,  Scincus 213 

smaragdinus,  Takydromus 229, 231, 232, 286 

8mithi,Bufo 59,60,64 

Socalia 492 

bealii 492 

Sosura 2,3 

Spasmocnemis 180 

spengleri,  Emys 501 

Geoemyda 489,500,501 

Nicoria 501 

Testudo 500,501 

Sphargis 485 

angustata 485 

coriacea 485 

schlegelit 485 

mercurialis 485 

schlegelli 485 

Sphenodon 161 

Sphenomorphus 193,216 

indicus 216 

spinalis,  Achalinus 258, 294, 295, 296, 297 

Masticophis 349 

Zamenis 849 

spinlferus,  Trionyx 514 

8pondylurus 213,214 

sputatrix,  Najanaja 395 

tripudians 394 

Squamata 162 

squamata,  Caret  ta 511 

Eretmochelys 511 

Testudo 511 

Squamosa 162 

squamosa,  Caretta 511 

Eretmochelys 506,611 


Steirophis 263 

stellatufffaponicus,  Trionyx 615 

Stellio  platyurus 178 

Stephen!,  Hyla 76,77,81,84,85 

Sternothserus 503 

trifasciatus 503 

Sterrichrotes 483 

sfctata,  Natrix 265,266,280 

stolatum,  Amphiesma 264,280 

stolatus.  Coluber 280,444 

Natrix 280 

Tropidonotus 280 

8trephon 300,304 

Strepaichrotes '. 254 

Streptostylica 162 

striata,  Coronella 858,365 

Hydrophis 428 

Leioselasma 418,428 

Molge 26,43 

striates,  Hydrophis 425 

strumosus,  Bombinator 55 

subannulata,  Hydrophis 428 

subcincta,  Disteira 421 

subcinctus,  Ophites 357 

subcristata,  Salamandra 16 

subcristatus,  Cynops 16 

immaculiventris,  Triton 16, 18 

Triton 16,22 

typlca,  Triton 16 

subfasciata,  Hydrophis 437 

sublsevis  melanocephala,  Hydrophis 421 

subminiatum,  Amphiesma 264 

subminiatus,  Tropidonotus 263 

subplana,  Dogania 530,681 

subplanus,  Trionyx 530,531 

subtrijuga,  Qeoclemys 496 

subversicolor,  Buergeria 151 

swinhoana,  Rana 94,182 

swlnhoei,  Oscarla 514 

Trionyx 514 

Tropidonotus 293 

swinhonis,  Gecko 166 

Gekko 166,169 

Japalura. .  182, 183, 184, 185, 189, 190, 192 

Natrix 264, 265, 26C,  298 

Simotes 354 

Tropidonotus 293 

sylvatica,  Rana 107 

symetrica,  Ranlna 88 

Synapsida 161,488 

T. 

Tachidromus 229 

Tachybates 172 

tachydromoides,  Lacerta 238 

Takydromus 229, 

231, 288, 239, 245, 246, 247, 290 

Tachydromus 229 

amurensis 245 

formosanus 236 

holsti 289,242,243 

japonicus 239 

septentrlonalis 232,238 

sexllneatus 239 

tachydromoides 238 
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Tachydromus  wolteri 247 

Tacbysanrus 229 

japonicus 236,239 

Tadpoles 169 

taeniuruB,  Coluber 319 

Elaphe 308,119, 322,823 

Elaphis 319 

Bchmackeri,  Elaphe 822 

Takydromus 228,229 

amurensis 229, 238, 246, 246, 247 

dorsalis 289 

formosanus 229,232. 286,238 

septentrional  is  .  229, 282, 235, 243, 247 

sexlineatus 239 

smaragdlnw 229, 231, 232, 286 

techydromoides 229, 

231, 288, 239, 245, 246, 247, 290 

wolteri 229,243,246,247 

Talpawogura 367 

taprobanica,  Hydrophis 428 

Taricha 15 

telfairii,  Leiolopisma 218 

Temnognathus 614 

mordax 514, 526 

temporaria  japonica,  Rana 94, 107 

Rana . 93, 

106, 107,  111,  1 18, 114, 116, 117, 119, 161 

tenue,  Ophthalmidium 260 

tessellattis,  Dinodon 334 

Proterodon 307, 334 

Testudinate 161,162,488 

Testudinea 483 

Testudfcies 483 

Tcstudinidae 484, 48S 

Testudinoideee 488 

Testudo 49 

caouana 607 

caretta 507 

imbricate 611 

japonica 609 

serrate 501 

gpengleri 600, 501 

squamate 511 

tricarinate 501 

Thalassochelys 507 

caretta 607 

corticate 507 

olivacea 607 

Thalasaophis 418 

microcephala 427 

viperina 434 

Tbamnodynastes 383 

Thecophora 488 

Theloderma 143,144 

leprosa 143 

thunbergii,  Carrette 609 

Lacerte 43 

tigerina,  Rana 94,95,128,138,139 

tigrina  lateralis,  Natrix 265, 278,  279 

Natrix 258,265,272,279 

Rana 139,161 

tigrinum,  Amphiesma 272, 278, 367 

tigrinus,  Natrix 264 

Tropidonotus 272, 278 

Tiliquabicarinata 214 

bicarinatus 214 
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Tiliqna  chlnensis 208 

reevesil 218 

mfo-guttete 208 

ruhstrati 214 

TisJphone 449 

cuprea '. 449 

Tomopterna  porosa 95 

TomyriB 394 

oxiana 394 

torquatus,  Natrix 264 

Tortisternum 514 

novemcostetum £14,525 

Tortrix  russelii 260 

Toxicodryas 381 

blandingii 381 

Toxicophis 449 

trabalis,  Coluber 349 

trachy  ceps,  Hydrophis 428 

Trachyhyas 143 

tricarinate,  Chaibassia 500 

Testudo 601 

tricolor,  Cyclophis 337 

Herpetodryas 337 

tridactyla,  Salamandrella  keyserlingii 38 

trifasciate,  Cuora 503 

trifasciatus,  Sternothserus 603 

trifrenatus,  Leptophis 346 

Triglyphodon 881 

irregulare S81 

trigonate,  Dipsas 381 

trlgonocephala,  Vipera 466 

Trigonocephaly 449,466 

affinis 461 

blomhoffi 457 

blomhoffli 457,463,464 

megaspilus 457 

erythruni8 481 

halys 449 

intermedius 464 

mucrosquamatus 467 

puniceus 465 

Trigonurus 300 

trijuga,  Emys 496 

Melanochelys 600 

Trimeresura 466 

Trimeresurus 449, 466,466 

elegans  461 ,  466, 467, 468, 470, 471, 478 

erythrurus 481,482 

flavoviridis 466, 

467,470,474,476,476 

gramineus 466,480 

jerdonii 468,470 

luteus 470,471,473,474 

monticola 467,480 

mucrosquamatus 466, 

467,468,469,470,471 

okinavensis 466,467,476,479 

riukiuanus 475, 476, 477, 478 

viridis 466,481 

Trimesurus 466 

albolabris 481 

elegans 470,481 

trinotetus,  Hoi  arch  us 353 

TrJonychia 513 

Trionychidas 484,614,518 

Trlonychoidea. 518 
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Trionyx 514,516,531 

cegyptiacus 514 

carini  f  erus 514 

cartilaginous 514 

euphraticus 514 

ferox 514 

formosus 514 

f  renatUB 530 

japonicus 615 

javanicus 614,515,529 

maackii 516,529 

nilotlca 514 

peroccllatus 524, 526 

schlegelii 615,616,526 

sinensis 614,518,624,529 

spiniferus 614 

stellatus  japonicus 615 

sabplanus 530,531 

swinhoei 614 

trionyx 614 

triunguis 514 

tuberculatus 524 

tripudians  atra,  Naja 394 

fasciata,  Naja 394 

Naia 394 

scopinncha,  Naja 394 

sputatrix,  Naia 894 

unicolor,  Naja 894 

Tritomegas 4 

sieboldii 6,7 

Triton 37 

ensicauda 21 

japonicus 6,7 

pyrrhogaster  typica 16 

pyrrogaster 16 

subcristatus 16, 21 

immaculiventris 16,18 

Triturus 15 

triunguis,  Trionyx 514 

Tropidolacmus 465 

Tropidonotus 263,264,300 

annularis 291 

chinensis 291 

chry8argus 263 

lateralis 278 

martensii 266 

natrix 263 

orientalis 278,279,280 

piscator 288 

pryeri- 284 

quincunciatus 288 

rufodoreatus 310 

sanctijohannis 290 

stolatus 280 

subminiatus 263 

swinhoei 293 

s  win  honia 293 

tigrinus 272,278 

vibakari 266 

Tropinotus • 263 

truei,  Ascaphus 50 

truncatus,  Argyrophis 260 

tsushimensis,  Rana 93,116 

tuberculatus,  Trionyx 524 

Turd  us  celaenops 202 

chrysolaus 202 
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Tylopoda 483 

Tylototriton ll.lt 

andersoni 12 

Tylotriton 12 

Typhlopidae 256,256,259 

Typhlopoidere 256 

Typhlope 257.M0 

braminus «•• 

eschrichtii 260 

euproctus 260 

inconsplcuus 260 

lumbricalis 260 

mulUlineatus 260 

nasutus 260 

polygrammicus 267 

typica.  Triton  pyrrhogaster 16 

subcristatus 16 

Tyria 3*9 

Tyrse 514 

perocellata 524 

U. 

undulata,  Microhyla 89,90 

ungniculata,  Salamandra 43 

unicolor,  Cerberus 305 

C1emmy8 497,499 

Damonia 497,499 

reevesii 490 

Naja  tripudians 394 

8c  incus 21S 

univirgatus,  Calliophis 391,392 

Uncus 394 

uralensis,  Salamandrella 38,39 

Urodela 2 

Urodeli 2 

Uropeltida 256 

Urophora 2 

V. 

vaillanti,  Simotes 354 

valakadien,  Enhydrina 437 

valakadyen,  Enhydrina 437 

valakadyn,  Hydrus 437 

variabilis  amurensis,  Bufo 70 

variegata,  Japalura 1X2 

Pelamis  bicolor 439 

variegatUB,  Hemidactylus 1® 

varius,  Parus 2E 

velakadien,  Enhydrina 437 

velox,  Eremias 24$ 

verrucosus,  Tylototriton 12 

versicolor,  Hyla «* 

vibakari,  Natrix...  25S,  264,  265,  2M,  268,  2S\  2* 

vibikari,  Tropidonotus 266 

vikadien,  Enhydrina 437 

violaceus,  Hoi  arch  U8 3>4 

Vipera 442 

berus 443,  444,445 

illyrica 433 

trigonocephala 465 

Viperidse 263,442,44$ 

viperina,  Disteira 420,434 

Thalassophis 434 

viperinus,  Hydrophis 434 

virgata,  Chelonia ** 

Elaphis *^ 
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rirgatus.  Coluber 824,  828 

Elaphis 313,319,824 

viridescens,  Triturus 16 

viridiflavus,  Coluber 849 

viridis,Bufo 72,161 

Chelonia 509 

Coluber 481 

Hyla 75,77 

japonica,  Hyla 77 

Polypedates 144, 147, 149 

Rana 94 

Trlxneresurus 465,481 

vittata.  Natrix 264 

vittatus.Ablabes 852 

Lomatodactylu* 165 

vlttigera,  Rana 127,139 

vlTipara,  Lacerta *61,  252 

Zootoca 252 

vulgaris  asiatica,  Bufo 66 

Berus 416 

Bufo 55,56,57,59,66,69 

Chersea 443,446 

Emys 492 

japonica,  Emys 492,497 

Bufo 56,57,58,59,60,66,69 

Natrix 263,264 

picta,Emys 497,499,500 

sachalinensis,  Bufo 65 

yulneratus.  Coluber 828 

W. 

wagleri,  Cophias 465 

walli,  Dinodon  rufozonatum 858 

waltl,  Pleurodeles 12 


Page. 

westermani,  Hydrophis 428 

westermanni,  Hydrophis 428 

wogura,  Talpa 857 

wolteri,  Takydromus 229, 248, 246, 247 

wolterstorffi,  Molge 20 

wosnessenskyi,  Isodactyluim 88 

Salamandrella 88 

X. 

Xenopeltidee 455 

Y. 

yamori,  Platydactylus 166 

Yuen 614 

leprosus 614 

yunnanensis,  Elaphis 819 

Japalura 187 

Z. 

Zamenis 267, 268, 806,  S4t 

bocourti 850 

cataphoranotus 850 

korros 848 

mucosus 846 

spinalis Sit 

Zaoccys 862 

Zaocys % *06,S6S 

d  humnades M2 

Zapyrus 862 

fuscus 852 

Zootoca 261 

vivipara 282 
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